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RECOMMENDATION&. 



From the Jan. Jfo.for 1888 qfthe Journal or EoucatMh. 

** A carerot examination of Uiis valuable work will showthat its antlrof hat 
eompilod it, aa all books for school use oo^ht to be compiled, Trom the rosuita 
of actual oxporiment and observation in the school-room, it is entirely a 
|»aeticai work, combining the meriU of Colbaro's system with cql>iotts practiee 
on the slate. 

'* Two circumstances enhance very much the value of this book. It is very 
comprohonsive. containing twice the usual quartity of matter in works of this 
tilass ; while, by judicioua attention to arrangement and printing, it is rtn- 
deied, perhaps, the cheapest book in fhis department of education. The brief 
system of Itook-Keepin^, attached to the Arithmetic, will be a valuable aid to 
more complete instructjun in common schools, to which the work is, in other 
fespeets, so peculiarly adapted. 

** There are several ver- iraluable peculiaritios >n tliis work, for which we 
oannot| in a notice ">/** julficiont space. We would recommend a careful ex- 
amination of *Jb jook to all teachers whd are desirous of combining good 
theory with ooi^ious and rigid practice.*' 



From the Report of the S<^hool-Comhittee of Provide^^cs. 

« The books at present used in the schools are, in the opinion of your Com- 
mittee, altogether above the range of thought of the pupils. Works of a nar> 
rative character would be better undorstt^. would h9 more interepting, and 
would, of course, teach the pupil to read with more taste and judgment. Tbe 
boy who pores, in utter disgust, over the book which he reads in schools, will 
hasten homo to road with avidity his story-book. The true wisdom would 
then be, to introduce the story-book into school, and thus render his place of 
education the place of kis amusement. 

^ Nevertheless, as this subject is one in which time and judgment are nece»> 
sary for a selection, apd as a cnango cf this sort, through all the sehools, would 
be productive of considerable additional expense, your Committee would 
tocommend that no chance, at present, be made in books, excoptins only the 
Arithmetic. Ifaschool, by way of experiment, be established on the monito- 
rial plan, various school-books can be tried there, and, after a (air opportunity 
of testing the merits of several, those can be selected which seem best adapted 
to accomplish the purposes of education. Your Committee are, however, of 
<^inion, that it woald be expedient to introduce the system of Arithmetit 
published by Mr. Smith [subsequently adopted] into all the Public Grammar 
Schools ; and. also, that all the schola'rs in arithmetic be taught by classes, and 
not individually, as is now the prevalent mode.'* 

Hie above Report was ngned by the following^ named gentlemen:—- 

Rev. F. Waylaivt), Jr., D. D., Pres, Brown Vrdv.f (Chairman.) 

Rev. Tkom AS T. Waterman. 

William T.<irinnell^ Esq. j^ 

Dated AprU U, 1828. 



This work is recommended by the State Commissioners ol 
Vermont to be adopted th'^oughout that state. It is likewift 
t&troduccd into the public and private schools of Hartford, Conn^ 
by the concurrence both of committees and teachers, and in 
ue manner in various other places. 



ADVERTISEMENT TO THE KEY 

WHICH ACCOMPANIES THIS ARITHMETIC. 



** The utiKty, and even necessity, of a work of this descripUon, will 
•carcely be questioned bj those who have had any experience in 
teaching Arithmetic. Most young persons, after having been per- 
suaded, again and again, to review a fong ahthni^-^'cal process, feel, or 
affect to feel, certain that they have performed it correctly, althougii 
the result, by the book, is erroneous. They then apply to their rn- 
slructer ; and, unless he points out their mistake, or performs the opera* 
tion for them, they become discouraged, think it useless 'to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab- 
lished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructcr to devote the time necessary lo 
overlook or perform a very siinple, much more a eomplex, question 
in Arithmetic. This is at once obviated by having at hand a Key, to 
which reference can be easily and speedily made. The time, of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
by being told that ' his sum is wrong/ without learning where or how^ 

** This work is not designed for, and can scarcely become, a help tD 
laEiness : its object is to lighten the burden of teachers, and ikciKtale 
the progress of scholars. To promote both of these important porpoMc 
1 is now prUbented-to the public. ' 

' "/omiory, 1834." 
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PREFACE 

TO THE THIRP EDITION. 



fn&if a new work la offered to the public, eipecially on a svbjAcC 
^ mnaing Witii treatises like this, tlie inquiry ia very naturally mad«| 
**'*ioeB this work contain any thinj; new?" "Are there not a hundrea 
oUiers as good as this? " To the first inquiry it is replied, that there are 
many things which are believed to be new ; and, as to the second, a can* 
u4 .public, after a careful examuiation of its contents, and not till then, it 
b hoped, must decidie. Another inquiry may still be made : " Is this edi- 
tion different from the preceding ? " The answer is, Yes, in many vespectSL 
The present edition professes to be strictly on the Pestalozzian, or induce 
tive, plan of teaching. This, however, is noi claimed as a novelty^ la 
this respect, it resembles many other systems. The novelty of this work 
will be found to consist in adhering more closely to the true spirit of the 
Pestalozzian plan ; consequently, in differing from other systems, it diffen 
less from the Pestalozzian. This similarity will now be shown. 

1. The Pestalozzian professes to unite a complete system of 
Mental with Written Arithmetic. So does thiJs. 

3. That rejects no rules, but simply illustrates them by men^ 
tal questions. So does this. 

3. That commences with examples for children as simple M 
this, is as extensive, and ends witn questions adapted to minds 
•0 mature. 

Here it may be' asked, " In what respect, then, is this different firom 
Qiat?'^ To this question it is answered,. In the execution of our com- 
9lon plan. 

The following are a few of the prominent characteristics of this work, ia 
Which it is thought to differ from all others. 

1 . Th6 interrogative system is generajly adopted throughoul 
tluBwbrk. 

2. The common rules of Arithmetic are exhibited so as to cpi*i> 
respond with the occurrences in actual business. Under this 
l^ead is reckoned the application of Ratio to practical purposesi 

3; There is a constant recapitulation of the subject attended 
to, styled " Questions on the foregoing." 

' 4. The mode of giving the individual results "without points, 
then the aggregate of these results, with points, for an answer 
by which the relative value of the whole is determined, thus 
^fXifis^g a complete test of the knowledge of the pupil. This 
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if a characteristie dllferenoe between this and the fonnar 
•ditiont. 

5. A new rule for ealaulating interest for days with months. 

6. The modp of introdncing and conducting the subject of 
Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Ster> 
fin? Money, except by itself. 

8. The Arithmetical Tables are practically illustrated, previ- 
ously and subseduently to their insertion. 

9. As this mode of teaching recognizes no authority but that 
of reason, it was found necessary to illustrate the rule for thtf 
extraction of the Cube Root, by means of blocks, which acconv 
pany this work. 

Them are some of tbe predominant traits of this work. Othen mida 
be mentioned, but, by the examination of these, tbe reader will be qualinBd 
to decide on their comparative value. 

As, m this work, the common rules oC Arithmetic are retained, perhaiw 
tbe reader is ready to propose a question frequently aaked, *' What is tm 
use of so many rules ? " " Why not proscribe tliem ? " The reader most 
aere be reminded, that these rules are taught differently, in this system, 
from the common method. The pupil is first to satisfy himself of the truth 
of several distinct mathematical principles. These deductions, or truths^ 
Are then generalized ; that is, briefly summed in the form of a rule, which, 
for convenience' sake, is ndmed. Is there any impropriety in this ? ^ On 
the contrary, is there not a great convenience in it r Should the pupil fat 
left to form his own rules, itls more than provable he might mistake the most 
eoncise and practical one. Besides, different minds view things different* 
ly, and draw different conclusions. Is there no benefit, then, in helping 
die pupil to tbe most concise and practical method of solving the variour 
DToblems incident to a business life ? 

Some have even gone so far as to condemn the Rule of Three, or Propov* 
tSon, and almost all the succeosive rules growing out of it. With mora 
reason, they might condemn Long Uivision, and even Short Division ; and, 
ia fact, all the common and AindAmenial rules of Arithmetic, except AddT 
tion ; for these may all be tmced to that. The only question, then, is, **1^ 
what extent shall we go?" To this it is replied, As far as convenience 
requires. As the Riile of Three is senerally taught, it must be confessed, 
that almost any thing else, provided the mind of the pupil be exercised, 
would be a eood substitute. But when taught as it ^ould be, and the 
scholar is led on in the same train of thought that originated the rule, and 
thus effectually made to see, that it is simply a convenient method of a»> 
riving at the result of both Multiplicajjon and Division combined, its ue> 
oessity may be advocated with as much reason as any fundamental rolc^ 
As taught In this work, it actually saves more figures than Short, compa»- 
ed with Long Division. Hero, then, on the ground of convenience, H 
would be reasonable to infer, that its retention was moie necessary than 
either. Bui, waiving its utility in this respect, there is another view to b^ 
taken of this subject, and that not the least in importance, viz. the ideas 
of beauty arising from viewing tlie harmonious relations of numbers. 
Here is a deli^tful field for an inquisitive mind. It here imbibes titiths 
as lasting as life. When the utility and convenience of tliisrule are once 
conceded, all the other rules growing out of this will demand a place, aail 
for the same reason. 

It may, perhaps, be asked by many, ** Why not take the principle witli^ 
OQt the name ? " To this it is again replied. Convenience forbids. The 
name, tbe pupil will see, is only an aggregate term, given to a process in- 
bodying several distinct principles. And is there no convenience in this' 
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8kall the pnpil, wben In Actual business, be obliged to cO off his mind 
from all other pursuits, to trace a train of deductions arising from abstreet 
reaaoning, wben his attention is most needed on other subjects ? With aa 
much propriety the name of captain may be dispensed with ; for, although 
the general, by merely summoning his captain, may summon 100 men« 
•till he might call on each separately, although not quite so conveniently 
With these remarks, the subject will be dismissed, merely adding, by way 
of request, that the reader will defer his decision till he has examined tli« 
doctrine of Proportion, Fellowship, &c., as taught in this work. 

The Afpeitdix contains many useful rules, although « knowledge of 
these is not absolutely essential to the more common purposes of life. Un- 
der this head are reckoned Alligation, Roots, Progression, Permutation, 
Annuities, &c. The propriety of scholars becoming acquainted, sonte 
time or other, with these rules, has long since been settled ; the only queH-. 
tion is, with i:egard to the expediency of introducing them into our Arith- 
metics, Und not reserving them for our Algebras. In reply to this, the ^ 
Writer would ask, whether it can be supposed, the developement of these 
truths, by figures, will invigorate, strengthen, and expand the mind less 
than by letters. Is not a more extensive knowledge of the power of ^y^- 
ares desirable, aside from the improvement of the mind, and the practical 
utility wliich these rules aflbrd f Besides, there always will, in some nook 
or other, spring up some poor boy of mathematical genius, who will be de- 
sirous or extending his researches to more abstruse subjects. Must he, as 
well as all others, be taxed with an additional expense to procure a system, 
containing tiie same principles, only for the dake of discovering them by 
letters? 

Position, perhaps, may be said to be entirsly useless. The same may be 
said of the doctrine of JBquations by Algebra. If the former be taught ra- 
tionally, what great superiority can be claimed for the one over the other? 
Is it not obvious, then, that it is as beneficial to the pupil to discipline his 
mind by the acquisition of useful and practical knowledge, which may be 
in the possession of almost every learner, as to reserve this interesting 
portion of Mathematics for a favored few, and, in the mean time, to diveA 
the attention of the pupil to less useful subjects ? 

The blocks, illustrative of the rule for the Cube Root, will satisfactorily 
account for many results in other rules ', as, for instance, in Decinaals^ 
Mensuration, &e. ; which the pupil, by any other means, might fail to iier- 
ceive. By observing these, he wilt see the reason why his product, in 
decimals, should be less than either factor; as, for instance, why the solid 
contents of a half an inch cube should be less than half as much as an 
inch cube. In this case, the factors are each half an inch, but the stilul 
eontents are mach less than half a solid inch. 

In this work, the author has endeavored to make every part conform te 
this maxim, viz. that names should 8uccex;d ideas. This method of 
communicating knowledge is diametrically opposed to that which obtains. 
In many places, at the present day. The former, by first giving ideas, al- 
lures the pupil into a luminous comprehension of the subject, while the 
latter astounds him, at first, with a pompous name, to which he seldom n^ 
fixes any definite ideas, and it ia exceedingly problematical whether ha 
ever will. In addition to this is the fact, that, by the last-mentioned meth- 
od, when the name is given and the process shown, not a single reason of 
any operation is adduced ; but the pupil is dogmatically told he must pro- 
ceed thus and so, and he will come out so and so. This iViode of teach- 
ing is very much as if a merchant of this city should direct his clerk, 
without intrusting him with any business, first to go to South Boston, then 
to the state-house, ailerwards to the market, and then to return, leaving 
him to surmise, if he can, the cause of Idl this peregrination. Many are 
fbdls enough to take Uiis jaunt pleasantly ; others are restiff, and some 
ftsotious. This sentiment is fully sustained by an arlvcXc; Vxv ^^%% ^^^ 
Wvrtb*8 works, from which the following eiLlTacV v« xna.^fe *. '''' ^^ tXs\^% 
— 'Bingetupidity, iii Jearning arithmetic, mav,pelY».^&^^i^ ^^twA vs. \^ 
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telligeiica and good sonse. It la easy to make a boy, wbo does not reason, 
npeat, bv vote, any technical rules, which a common writing master, wUk 
masiaterial solemnity, may lay down for him ; but a child who reasons win 
aotne thus easily managed ; he stops. iVowns, hesitates. questions his mas- 
tsr, is wretched and refVactory, until he can discover 10^ he is to prpceed 
in sach and such a manner: he is not content with seeing his preceptcNr 
■uike figures and lines on the slate, and perform wondrous operations with 
the self-complacent dexterity of a conjurer ; he is not content to be led to 
Ae treasures of science blindfold ; he would tear the bandage fh>m hJs 
^es, that he might know the way to them again.** 

In confirmation of the preceding remarks, and as fully expressive of the 
aMthor*s views on this subject, the following quotation is Uken from the 
preface to Pestalozzi's system. 

" The PssTALozziAif plan of teaching ▲rithhetio, as one of the great 
branches of the math^atics, when communicated to children upon the 
principles detailed in the following pages, needs not fear a comparison 
with her more favored sister, osometrt, either in precision of ideas, in 

Seamess and certainty of deihonstration, in practical utility, or in the sub- 
ne deductions or the most interestiitg truths. 

"•^n the regular order of instruction, -arithmetic ought to take precedence 
«f geometry, as it has a more immediate connection with it than some am 
willing to admit. It is the science which the mind makes use of in meas- 
nring all things that are capable of augmentation or diminution ; and, 
when rationally taught, aflbrds to the youthful mind the most advantage- 
Otts exercise of its reasoning powers, and that foj which the human intel- 
iset becomes early ripe, while the more advanced parts of it may try tbo 
energies of the most vigorous and matured understanding." 

THE AUTBOK 
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SUGGESTIONS TO TEACHERS 

OM TBE METHOD OT USING THIS WORK. 



For a coarse of Mental Arithmetic, adapted to the capacttief of very yovng 

Eipilfl, they may take tiie Mental Exercises in each rule, as far as the first 
xample for the Slate. 7'his coarse is not meant to'inclade aij.' of the exercises 
•tyled <( QuesHoju on the foregoing.*' 

This coarse embraces the whole of the first S7 pa|;es, together with tk. \rfth 
metical Tables, extending to the Appendix. The necessity of impressing tuese 
Tallies on the minds of pupils at an early ag« is suflficiently obvious. When the 
ffupil is perfect master of this coarse, as will, nio<«t pro{)ai)Iy, be the case afler 
one or two reviews, the teacher will find no difficulty in making him under- 
stand the Operations by Slate. He may then take the whole in course. 

[n every school, it would be well to institute classes ; and as there are seldom 
any answers given to the mental questions, the pupils may be allowed to read 
in their turns the questions from the book j thus giving the teacher no farther 
trouble than occasional corrections. By tlits, the reader will perceive, that the 
work may be used to advantage in monitorial schools, as the former editions 
tuive been. In lart^e schools, these corrections may be made by an advanood 
i*r)ioIar. instead of the teacher. Whenever an advanced scholar takes up the 
Ixxik with a view of profiting ft-om it, he should omit nothing as he progresses, 
but make it his practice to qualify himself to answer any question, in the mental 
RAercises, rules, or respecting the reason of the operations. 

Teachers will find it to be a usefiil occupation for their scholars, to qssign 
them a morning lesson, to be recited as soon as they come into school With 
nulc exertiotion the part of teachers, pupils in this way may be made assiduous 
and Hinhitious, very much to their advantage, and to the credit of their 
teachers. 

Tlie mental questions, under the head of" Questions en the foregoing j** wifl, 
intelligently answered, furnish to committees an admirable test of the papiPs 
kiKiwled^ of this subjuct. 

The Appen^ix is designed for those who have time and opportunity to devot* 
to Uie 9Ludy of the more abstruse parts of Mathematics. 

A'ote. — Lest some may mistake the object of the figures annexed to the qae»- 
1^0 IS, it may heie he remarked, that these figures are separate answers, left 
without assigning any value to them, reserving this particaiar for the discretion 
of th(« pupil, which he must necessarily excroise, in order to obtain the answer 
which follows, that being the aggregate of the whole. 

The above directions are those which seem the best to the author ; but as 
•vnry intnlliiTcnt teacher has a way of his own^ which, though not intrinsically 
tiie l>H<*t, is, porhajM, the best for him, the subject u respectfully submitted Ut 
his iiwu cltoice. 
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ADDITION. 



IT !•• 1. How many little fingers have you on your right 
hand ? How many on your left r How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two 
and one, then, put together ? 

4. How many do your ears and eyes make, counted to* 
gether? 

5. If you have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two and two 
make, put together? 

6.' If you have three pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are three and one then ? 

7. If you have three pins in one hand, and James puts 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you have in both ? How many are 
four and two then ? 

9. Thomas has four cents, and William , has three ; how 
many have they both together ? How many are four and 
three then? 

10. You hive five pins m one hand, and three in the 



* The quefltiona in IT I and If II are intended for ver^ young diildren. 
fmvilfl may omit these. But the two remaining; aections, and the four 
will claim an attentive perusal. 
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other ; how many have you in both ? How many are 
amd three then ? 

11. You have four nuts in one hand, and four in the other 
now many have you in both ? Hpw many are four and fo 
then ? 

12. If you count the fin^rs and thumb on one hand, and | 
only the fingers on the oSier, how many will they make? I 
How many are ^ve and four then ? . 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five ; how many 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost aix. cents, and the other four ? Hjow many are mx 
and four then ? 

16. If you have eight pins on one sleeve, and two on the 
other, how many will you have on both ? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should gwe you six cents, and you should find 
five, how many womd you have then? How many are six 
and five then ? 

19. If you count all your fingers, thumbs, and nose, how 
maiw will they make ? 

20. If you buy a picture-book for ten cents, and a pear 
for two cents, how many cents will pay for both ? How 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six ? How 
many are seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both ? How many are 
seven and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both ? How 
many are three and twelve then ? 

24. You give thirteen cents for a spelling-book, and three 
for an inkstand ; how much do they come to ? How many 
are thirteen and three ? 

25. Count one hundred. 

One : 1 Six 

Two. 2 Seven 

Three .....3 

Pour 4 

Five 5 Ten 10 



6 

7 



Eight 8 

Nine 9 
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Eleven 11 

Twelve .12 

Thirteen 13 

Fourteen 14 

Fifteen... 15 

Sixteen 16 

Seventeen 17 

Eighteen 18 

Nineteen 19 

Twenty ....... ..20 

Twenty-one . . . / 21 

Twenty-two / 22 

Twenty-three 23 

Twenty-four 24 



Twenty-five ......... .25 

Twenty-six 28 

Twenty-seven 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, &c 31 

Forty 40 

Fifty 50 

Sixty 60 

Seventy 70 

Eighty 80 

Ninety 90 

One hundred 100 



JVofe. The pupil is to recite the above, with the written numbers covered 
over. The answers to the fbUowing questionli are to, be given by writing them 
Mown on tiie slate at recitation, to test the pupil's kuowledge of numbers from 
one to one hundred. 

26. Write down in proper figures, Four ; Seven ; Eight $ 
Twelve ; Eighteen ; Twenty-two ; Thirty-two ; Forty-five ; 
P\>rty-nine ; Mfty-six ; Fifty-nine ; Sixty-three ; Seventjr-five ; 
Eighty-seven; Ninety-two; Ninety-seven; Ninety-nine. 

27. James has seventy-eight cents, and Ruftis eighty- 
seven cents ; which has the most ? 

28. Thomas has fifty-nine dollars, and William sixty-nine ; 
which has the most? Which is tiie most, eighty-nine, or 
ninety-nine ? Forty-seven, or seventy-ft>ur ? 

29. Repeat the 
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4 and 10 
4 and 11 
4 iu^l 12 
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Questions on the TabU. 

30. How manv are 2 and 5 ? 2 and 7? 2 and 10? 2 and 
12? 3and^? 3ai:d9? 3 and 12? 4 and 2? 4 and 6? 4 
<iiid 8? 4 and 10? 4 aud 12? 5 and 3? 5 and 5? 5 and 9r 
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Sand 11 ?.6 and 4? 6 and 7? 6 and 10? 6 and 12? 7 an4 
2? 7and4»? 7 and 7? 7 and 9? 7 and 12? 8 and 2? 8 
and 5? 8 and 7? 6 and 9? 8 and 10? 8 and 12? 9 and 6? 
9 and 9? 9 and 12? 10 and 3? 10 and 4? 10 and 6? 10 
and 8? 10 and 11? 10 and 12? 11 and 3? 11 and 5? 11 
and 6? 11 and 9? 11 and 12? 12 and 3? 12 and 6? 12 
and 9? 12 and 12? 

Mite. Tho design of the foregoing and following questions is to prerent tht 
■eholar from resting satisfied with saying his table merely by rote, which fir»* 
qnently happens. For, if he can count, be will say it, without making a siogl* 
addition in his mind. 

31. You borrow 12 dollars at one time, and 2 at another ; 
iiow much have you borrowed in all ? How many are 12 
and 2? 

32. William has 11 cents, and James 11 ; how many do 
they both have ? How many are 11 and 11 ? 

33. A man bought a cart for 13 dbllars, and a plough for 
7 dollars ; how much did he pay for both ? How many are 
13 and 7? 

34. A man bouffht 10 bushels of rye for 15 dollars, 6 
bushels of apples for 6 dollars ; how much did he pay for 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
and 3 in his right hand ; how many haj9 he in all ? How 
many are 4, & and 3 ? 

36. Peter gave to his companions apples as follows ; to 
lames 7, to Henry 9, to William 10 ; how many did he giv« 
tway ? How many are 7, 9 and 10 ? 

37. RuHis has 12 cents, James 12, and Thomas 2 ; if Ru- 
{u8 and James should give Thomas all their cents, how maiiy 
would Thomas have ? How many are 12, 12 and 2? 

38. You ffive 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencil ; how much will all of them come to? 
How many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many did you have given 
you in all ? How many are 19, 10, and 2? 

40. How many are 6 and 4? 16 and 4? 26 and 4? 36 
and4? 46and4? 56and4? 66and4? 76and4? 86 and 
4? 96 and 4? 10 and 5? 20 and 5? 40 and 5? 70 and 5? 
80 and 5? 6 and 10? 6a:.d40? 6 and 7 P 7 and 3? 17 
and 3? 37 and 3 ? 57 and 3? 77 and 3 ? 97 ftnd 3? 5 and 
5? 5 and 10? 5 and 15? 5 and 20? 25 and 5? 30 and 5? 
45and5? 60 and 5? 75 and 5? gSandS?' 8^^\^. >A 
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tnd 4? 28 and 4? 38 and 4? 48 and 4? 58 and 4? 68 and 
4? 78 and 4? 88 and 4? 98 and 4? 9 and 3? 19 and 3? 
29 and 3? 49 and 3? 79 and 3? 89 and 3? 6 and 5? 6 and 
15? 6 and 25? 6 and 35? 6 and 45? 6 and 65? 6 and 85? 
6 and 95? 



SUBTRACTION. 

t H. 1. If you should lose one fingfer from one bond 
how many would you have left on that hand ? How many 
are 4 less one ? Why ? Ans, Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many wfl] 
you have left ? How many are 5 less 2 then ? Why ? 

3. If you shut both your little fingers, and leave the other 
fingers open, how many will be open ? How many are $ 
less 2? Whv? 

4. If you have 8 cents, and lose 3, how. many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how* many 
will be left in the box ? How many are 9 less 4, or 4 firom 
9? Why? 

6. You borrow 8 pins, and pay 4 ; how many do you still 
©we ? How many are 4 from 8 then ? Why ? 

7. If you have 12 dollars, and lose 2, how many will you 
have left ? How manv are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
U> be paid ? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make, or lose, and how much ? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; how many had you left ? How many are 5 from 
9 then? Why? 

11. William bought a knife for 20 cents, and sold it for 
22 ; how much did he make in trading ? How many are 20 
from 22 then? Why? 

12. A man bought a barrel of molasses for 15 dollars, and 
sold it for 19 ; how much more than he gave for it did be 
sell it tor ? How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in ono pocket 
he has 11, in the other 18 ; how many has he in one pocket 
more than in the other? How many are 11 from 18 then? 
Why? 



• MENTAL EXERCISES. 7 

14. A boy gave 17 cents for some picture-books, which 
were worth no more than 10 cents ; how much more than 
their worth did he give for them ? How many are 10 from 
17? Why? 

15. A man bought a cow for 13 dollars, -and a calf for 3 ; 
how ifiich more did the cow cost tlian tlie calf? How many 
aie3froml3? Why? 

16. A man bought a barrel of flour for 17 dollars, and^ 
not proving so good as he expected, he could sell it fer no 
more than 13 dollars ; how much did he lose on it? How 
many are 13 from 17 ? Whv ? 

17. A man bought a barrel of beef for 20 dollars, and, be- 
ing damaged, he is obliged to lose 12 dollars on the sale of 
it ; how much did he sell it for ? How many are 12 from 20 
then? Why? 

IB. How many legs will 4 chairs have to stand on, if 1 
ftave 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 bitds light on a tree ; if 6 fly off, how many an 
left on the tree ? How many are 6 from 20 ? Why ? 

20. Suppose ^ou and William lose a flnj?er apiece, how 
many fingers will you both have then ? How man/ are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and the 
rest for some marbles,, how inany cents wUl the marbles 
cost ? How much more will tlie knife cost tlian the mar- 
bles? How many are 20 from 25 ? 5 from 20? Why? 

22. A poor man had 16 bushels of rye given him ; his 
eldest son gave him 10 bushels, and the voungest the rest ; 
how many bushels did the youngest give him ? How many * 
did the elder give him more than the younger? How many 
tre 10 from 16? 6 from 10? Why? 

23. 28 boys wer& sliding on the ice, which breaking, all 
but 4 fell in and perished ; liow many lost their lives? How 
many arg 4 from 28 ? Why ? 

2i Repeat the 

i, 
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12 
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Questions on the TaUe, 

25. How many does 2 from 8 leave ? 2 from 10 ? 2 from 
12? 2 from 15? 2 from 20? 2 from 24? 3 from 7? 3 from 
lO? 3 froni.12? 3 from 18? 3 from 19? 4 from 8? 4 from 

.1? 4 from 13? 4 fi-om 15? 4 from 18? 4 from 20? 5 from 
UO? 5 from 14? 5 from 17? 5frora20? 5from25? 6 
ftmnl2? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 
V from 21 ? 7 from 23 ? 8 from 10? 8 from 12 ? 8 from 15? 
8 from 16? 8 from 19? 8 from 20? 9 from 12? 9 from 15? 
from 18? 9 from 20? 9 from 22? 10 from 15? 10 from 
H? 10 from 19? 10 from 20? 10 from 22? 10 from 25? 
II from 15? 11 from 18? 11 from 19? 11 from 22? 12 
tom 14? 12 from 16? 12 from 19? 12 from 21? 

Practical Questions !»i (ke TaMe. 

26. If you buy 15 cents worth of tape, and give the shop 
keeper a pistareen, or seventeen cent bit, how many cents must, 
you have in change ? How many are 15 from 17 ? Why ? 

27. If you had 17 fingers, how many would you have more 
than you have now ? How many are 8 from 17 ? Why ? 

28* A man had to travel 24 miles, but has travelled all but 
4 ; how many miles has he journeyed ? How m^my are 4 
from 24? Why? 

29. 20 .children are in a class, and the 8 best are put into a 
higher clan's j how many are left in the lower class ? How 
many are 8 irom 20 ? Why ? 

30. If vou have 25 cents, and should give 10 cents lor a 
ruler, and 10 for a top, how many cents will you have le&^ 
Bow many do 10 and 10 from 25 leave? V^Yi^'^ 



10 ARITHMETIC. 

31. You have 16 apples, and give 5 to your sister, 5 io 
your brother; how many will you have left? How many 
do 5 and 5 from 16 leave ? wW ? 

82. A man bought a mirror for 12 dollars, for which }» 
gave 6 bushels of com, worth Si dollars, 3 bushels of pota- 
toes, worth 1 dollar, and the rest in money ; how much did 
he pay ? How many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Boston to Walpole is 20 miles } 
after you have arrived at Dedham, which is 11 miles from 
Boston, how many more miles will you have to travel to 
reach WaJpole ? How many are 11 from 20 ? Why ? 



MULTIPJ^ICATION. 

t HI. 1 . If I give ^6u 2 pins at one time, and 2 at anothei 
how many puis shadl I give you ? How many are 2 times 2 then r 

2. How many legs have 2 chairs ? How many are 2 times4 ? 

3. How many eyes have 6 birds ? How manv 7 ? How 
many 8 ? How many are 2 times 6 ? 2 times 7 ?*2 times 8 ? 

4. I hold my hand out, and you put 3 pm§ in it, William 
3, and James 3 ; how many pins wUl I have ? How many 
are 3 times 3 ? 

5. If I put in your pocket 4 apples at 3 different times, 
how many apples will you have in your pocket ? How many 
are 3 tunes 4 ? 

6. If I should give you 4 apples at 4 different times, how 
many apples will you nave ? How many are 4 times 4 ? 

7. If I give 2 cents for one orange, how many cents must 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, how many cents 
will buy 3 yards? How many 4 ? 5? 6 ? 7 ? How many 
are 4 tiraes3? 4times4? 4 times 5? 4 times 6? 4 tunes7? 

10. Wliat will 5 picture-books come to, at 2 cents apiece P 
Whatw^Ile? 7? 8? 9? 10? 11? 12? HowmanyareS 
times 2? 6 times 2? 7 times 2? 8 times 2? 9 tunes 2? 10 
times 2? 11 times 2? 12 times 2? 

11. What will 2 marbles cost at 3 cents apiece ? Will 3 
marbles? Will 4? Will 5? Will 6? Will 7? Will 8 F 
Will 9 ? Will 10 ? Will 11 ? How many are 3 times 2 f 
3 times 3 ? 3 times 4 ? 3 times 5 ? 3 times 6 ? 3 times 7 F 
3 times 8? 3 times 9? 3 times 10? 3 times 11 > 
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Repeat the 
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Practical Questions on the Table. 

13. How many cents will buy 8 books, if 1 cost 2 cents? 
How many will buj^ 3 books ? 5 books ? 8 books ? 10 books ? 
12 books .^ 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth II 
dollars ? What are 3 barrels worth ? What are 5 ? What 
axe 7 ? Wliat are 9 ? What are 11 ? What are 12 ? 

16. What will 7 pair of shoes come to, at 5 dollars a pair ? 
What will 8 pair ? What will 10 pair ? What will 12 pair ? 

17. What will 9 yards of broadcloth come to, at 6 dollarji 
a yard? At 7 dollars? At 20 dollars? 

18. There are 8 furlongs in 1 mile ; how many are there 
in6miles? In7? In9? Inll? Inl2? 

19. There are 12 inches in 1 foot ; how many are thdre 
in 2 feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many d<rf- . 
lars will he .earn in 2 weeks? In4? In6? In8? InlO? 
Inll? In 12? , 

21. If 1 bushel of clover-seed cost 12 dollars, what will 
2 bushels cost? What will 3 bushels? 5 bushels? 7 
bushels ? 9 bushels ? 11 bushels ? 12 bushels ? 

22. If you travel 5 miles in i hour, how far can you travel 
ini2hour8? In 4? In 8? InlO? In 12? 

23. William and James performed a piece of work together 
in 6 days ; how many days will it take William to do the 
•ame work alone ? 

24. If you pay 8 dollars for 1 quarter's tuition, what wifl 
2 Quarters come to? Whatwm3? 5? 7? 9? 11? 12? 

25. If the interest of 1 dollar for 1 year is 6 cents; what k ' 
the interest 6f 2 dollars for the same time ? Of 3 ? Of 6 * 

ore? Of 10? Of 12? 




MENTAL EXERCISES. « 

96. If you pay 3 dollars for 1 week's board, what will 8 
weeks come to? WhatwiU3? 5? 8?. 10? 12? 

27. If you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? How 
many 6 ? How many ^? How many 10 ? How many 12 f 



IHVISION. 



J 



^ TVm 1. Divide 6 apples between 2 boys, and tell me 
liow many each will have. How many times 2 in ^? Why? 

^ns. Because 2 times 3 are 6. 

Z Divide 10 pins between 5 boys, and tell me how many 
aach will have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 
in 8? Why? 

4. A mau divides 14 peaches between 7 of his children ; 
how many will they have apiece? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 poor boys ; how many cents 
Is that for each boy ? How many times 2 in 14 ? Why ? 

6. If 1 orange cost 6 cents, how many oranges will 18 
.ctents buy ? How many times 6 in 18 ? Why ? ^ ^ 

7. If it cost 6 cents to go in and see the wax figures, how 
many times can you go in for 30 cents ? How many times 
6in30? Why? 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them; how many will eacn have? How 
many times 8 in 48 ? Why ? 

9. 1 sold 8 lead pencils for 80 cents ', how much is thai 
tpiece ? How many times 8 in 80 ? Why ? 

10. 10 men found a pocket-book contamihg 100 dollars ; 
how many dollars will each have, if the money be equally 
divided between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month ;, how much will a maa 
have a week, that has 48 dollars a month? How many tunes 
iin48? Whv? 

12. 12 men, by coUtract, are to have 96 dollars for perform- 
big a piece of work ; how many dollars is each man's par,t ? 
How many times :2 m 96? Why? 

13. There are 4 quarts in a gallon ; what is a quart of 
moiasscs worth, when a gallon ia worth 32 cents ? Ham 
many times 4 in 32? Why?. 

2 



M ARITHMETIC. 

14. An older brother distributed 60 picture-books between 
his 6 jounger brotiiers ; how many aid each have ? How 
f&aay times 6 in 60 ? Why? 

15. 108 cents are to be equally divided between 9 children 
how many wiU that be apiece ? How many times 9 in 108? 
Whv? 

IdL 132 bushels of com are to be divided equally between 
13 poor men ; how many will each man have ? How many 
tinges 12 in 132? Why? 

17. 12 men eimge to do a piece of work for 144 doUani ; 
what will be each man's part of the money ? How many 
times 12 in 144 ? Why? 

18. Repeat the 
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Practical %iestionB on the Tabk. 



19. If 13 yards of tape' co6t 24 cents, what will one yard 

0OBt? 

20. If you give 2 cents for an apple, how many can yon 
bny for 4 cents? How many for 6 cents? For 10 cents ? 
For 14 cents? For 18 cents? For 20 cents? 

21. If 1 lead pencil cost 3 cents, how many can you bur 
fiir6cents? For 9 cents? For 18 cents ? For 21 cents ? 
For 24 cents? For 30 cents? For 36 cents? 

22* If 4 cents will buy one orange, bow many oranges 
viH 8 cents buy ? How many 16 cents ? How many 24 
OButfl ? How many 39 cents ? How many 40 cents? fiow 
tnunr 48 cents? 

23. If the stager (kre be 5 cents a mfle, how far may yov 
^ ffe carried for 10 cents ? For 15 ? For20 ? For 25 ? For 

80? For 35? Foi 40? For 50? For 60 .^ 

24. If 6 cents will buy 1 pinc-applo, how many wHl ]9 
SMS buy? Will 24? Wilf 36<? WiU 42? Will 4&\ 
Witt60? 
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25. If a small slate cost 7 cents, how many slates will 14 
centflbw? WiUSS? Wm35? Will56? Will63? 

26. If a writing-book cost 8 cents, how many writinj^- 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents? 
80 cents? 96 cents? 

27« How many spelling-books will 18 cents buy, if 1 cost 9 
cents? WiU27? WiU36? WiU45? WiU54? WiU72? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents ? How many for 40 cents ? For 60 cents ? For 100 
cents? For 110 cents? For 120 cents? 

29. If youpay 11 cents for an inkstand, how many can 
you buy for 22 cents ? For 33 cents ? For 55 cents ? Foi 
88 cents ? For 110 cents ? For 132 cents ? 

30. How many pounds of butter can you buy for 24 centi^ 
when the price is 12 cents for 1 potmd? How many pounds 
for 36 cents ? For 60 cents ? For 108 cents ? For 132 
cents? For 144 cents ? 

Practical QueslUma on the foregoing, 

h A boy, haying 18 aisles, gaye them to his companions^ 
as follows ; to WilSam 4, to Rufus 6, and to Thomas 5 ; how 
many did he give away in all, and how many had he left? 

2. Thomas gaye to one of his companions 6 peadies, to 
another 3, to another 2, and sold 3 ; how many had ne at finst? 

3. A man bought a wagon for 17 dollars, and e^aye 5 dol- 
lars to haxre it repaired, then sold it for 26 doUars ; how 
much did he make by the bargain ?. 

4. A man bought a horse mr 25 dollars, and, to pay f<v 
it, gaye 6 bushels of rye, worth 6 dollars, and tiie rest in 
money ; how much money did he pay ? 

5. Rufus, haying 20 cents, bought a book for 12 cents^ 
and a knife for 6 cents ; how much more did the book cost 
than the knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 dollars a yard? 
At 3 dollars? At 7 dollars? At 2 dollars? At8dollu87 
At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be worth 3 apples, how mainr lemons are 6 
apples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Are. 36 apples worth ? 

8. How many barrels of flour, at 8 dollars a barrel, caii 
you buy for 16 dollars ? For 48 doUars ? For 96 dollars ? 
For 80 dollars? 

9. How many are 2, 3, and 5? Are 4, 2^ and 6? An 
!^q,and2? Are9,8,ftDd4? Are 10, 8| and 2? Are^ 
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4,3,and2? Are 4, 3, 2, and 1 ? Are 7, 6, 3, and 2 ? Are 
^ 9, and 10? Are 12, 11, 10, and 9 ? 

10. How many are 6 times 3 ? 6 times 4 ? 6 times 7 ? 
7times«? 9 times 7? 12time87? 9time85? 8times7? 
7 times 6? 7 times 9 ? 12 times 11 ? 8 times 5? 3 times 
7? 12 times 12? 

., 11. How many times 2 in 12? 2inl8? 2in24? 3in 
«? 3 in 12? 3 in 36? 4in20? 4in32? 4 in 48? 5 
in25? 5in35? 5in60? 6in36? 6in48? 6in72? 
7kil4? 7in56? 7in84? 8in40? 8in96? 9in 
86? 9 in 108? 11 in 22? 11 in 55? 11 in 132? 12 
in 144? 

JVMe. — Younger pupils should be required to reviow and dwell on the pf- 
ftdinj; questions for iilostration, aod the tables, tUl their solutions be made 
perftwjr &mtUaT. 



NUMERATION. 

Y T*« Q. When I say to you, " Givemc that book/' do I ineea 
book, or more than one 7 ^ 
Q* When we speak of a single things then, what is it called t 

A. A unit, or one. 

■ Q. \Vliat are one unit and one more, or one and one, called t 
Q. What are two units and one more, or two and one, called t 
Q. What ore three units and one more, or three and one, called t 
Q. What arc four units and one more, or four and one, called f 
Q. What are five units and one more, or fire and one, cajled f 
Q. What are six units and one more, or six and one, called ? 
Q. What are seven units and one more, or seven and one, called f 
Q. W^bat are eight nnits and one more, or eight and one, called 1 
Q. W hat are nine units and one inore, or nine and one, called 7 
Q. N ?w, to 4>e obliged always to write these numbers out in wordi^ 
would be very troublesome : to prevent this, how do we sometimes ra 
pgess tbe numbers one, two, &c. up to tliousands, mlUionS| dtc.7 

A. By letters. 

Q. What does the letter I stand fort 

A. One. 

Q. What does the letter V stand for t 

A. Five. 

Q. What does the letter X stand for T 

A. Ten. 

Q. What does tbe letter L stand for f 

A. Fifty. 

Q. What does the letter C stand fort 

A* One hundred. 
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Q. What doM the lettw D ttaad fort 

A. Five hundred. 

Q. What does the letter M ftaad fori 

A. One thousand. 

Q. You iaid that Y stands for five s suppose you place the letltr I 
before the V, thus, lY, what will both these letters stand for then f 

A. Only four. 

Q, What, then, may be eonsidefed as a rule lor detemBnmg th^ 
value of these letters 7 

A. A letter standing for a smaller number, and 
before a laiger, takes out its value fit»n the larger. 

Q. One X stands for ten 3 what do two X's stand for 1 

A, Twenty. 

Q. What, then, is the value of a letter repeated ? ^ 

A. It repeats the value as often as it is used* 

Q. How many letters do we use for Expressing' numbers t 

A. Seven. 

Q. Will you name them f 

A. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters called T 

A. The Boman method. 

Q. Why called Itoman/ 

A. Because the Romans invented and used it 

llbpeatthe 



ROMAN TABI«£« 



One... 

Two, . 

Three, 

Four,.. 

Five,.. 

Six, 



I. 

n. 

III. 

lY. 

, Y. 

;..Yi. 

Seven,... ••.•«.••••••••••. YII. 

Eight, YIU. 

Nine, DC. 

Ten, ..X. 

Eleven, • .XL 

Twelve, Xll. 

Thirteen, XIII. 

Fourteen, XIV. 

Fifteen, XY. 

Sixteen, XYL 

Seventeen, XVII. 

Eighteen, XVm. 

Nineteen, XIX. 

Twenty, XX. 

Eighteen hundred and thirty-four,, 



Thirty, 

Forty, XU 

Fifty ..U 

Sixty,.... LX. 

Seventy, ••••...... LXX. 

Eighty, LXXX 

Ninety, ......••..•••..••••XO. 

One hundred,.... ..a.^CL 

Two hundred^ CC 

Three hundred,.. CCC. 

Four hundred, .GCCC. 

Five hundred,. .i.Dl 

Six hundred...... .IKL 

Seven htmdred,. .«»••••... 1)06. 

Eight hundred, ^ • • . . DC< 

Nine hundred,. .. . .. ^•.DCd 

One thousand,.. .••••< 

FiAeen faundted..... MIX 

Sixteen hundreci,.........MI)GL 

Two thousand,.. •••....••. .MIL 

MDCCOXXXI? 



NUUdBBRATiON. U 

■ tT« We have a shorter method still, wiiicli is in r^ry fvseral 
Mf as will appear by observing^ what follows }— 

A unit, or one, is writtei!i...»*^«w...*i.., .«••*•.•••••!. 

Two,.... •.., ..,•..•.•.....2. 

Three, • 3. 

Four,..,.. 4,. ...4. 

Five......... « .....d. 

Six, 6. 

Sevien, ....« ..t. 

Eighty ».... ....8. 

Nine, ...... .^ ••« S. 

Q. What are these characters called t 

A. Figures. 

Q. By what other name are they sometimes called f 

A. The 9 digits. 

Q. yVlkBi is this method of expressing* numbers called! 

-4. The ^raWc method* 

Q. Why so caUed 1 

A. Because the Arabs are supposed to have in- 
vented it.* 

Let ine see you write down on the slate, in figures, the numbeas 
one, two, three, tour, five, six, seveii^ eight, nine. 

Q. To express ten, as we have no one character that wiH do It, 
what two characters do we make use of ta represent this number 7 

A, The first character, 1, and or cipher; 
thus, 10. 

Q. What {dace does the 0, or cipher, in this case take T 

A, The units' place. ' 

Q. What place does the figure 1 take 7 

A. A hew place. 

Q. What is this new place called 7 

A. The tens' place. 

Q. Write down in Ajnires, on the slate, the number ten , now tattt 
Hway the 1 , sad what will bereft 7 

A. Nothing but 6, or cipher. 

Q. Wliat is the value of this 0, or cipher, thus standing alone 7 

A. No value. 

Q. Now place the at the right of the figure 1 , and what will it become! 

« ■ I ■ III I I »^ 

' * Q. How was it (4>talned from the Arabs? 

jS. The Moots eommaDicated it to the Spaniards, and John of Basinntokv 
ArehdeacoD of Leicester, introduced it into England i henca its introduflCii .1 
^•to our own coantiy. ' 

Q. About what time was it introduced into England ? 

Ji, About the middle of the eleventh century. 

Q. Row extensivdl V is it now used ? 

jL AH over the civilized world 
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. A. TenJ (10.) 

Q. How many times is the figure 1 mcreased by the 0, or eipher f 

A> Ten times. 

Q. What efTect, then> has a cipher, in all cases, when placed at tbt 
light of figures? 

A. It increases the value ten times. ' 

Q. In what proportion is this increase said to be ? 

A, Tenfola proportion. 

As yoa have probably learned by this time how to write down ten 
in figures, by the nelp of a cipher, and learned also the value of dib 
dpher, we will now proceed to higher numbers ; and to begin : let me 
see you write down m figures, on the slale, the following numbers, via. 

One ten and one unit, or eleven, 11 

One ten and two units, or twelve, 12 

One ten and three units, or thirteen,.... ...IS 

One ten and four units, or fourteen, 14 

One ten and five units, or fiAeen,. •....••. ;.15 

One ten and six units, or sixteen,.. •....••«, 16 

One ten and seven units, or seventeen, 17 

One ten and eight units, or eighteen, ......18 

One ten and nine units, or nineteen, ...19 

Two tens, or twenty, .....SO 

Three tens, or thirty, 30 

Four tens,.. . • or forty, 40 

Five tens,..;.. or fiAy, ....50 

Six tens,.. ....... ......or sixty,. ,.. 60 

Seven tens,. or seventy, ^.a... .70 

GighMens, ....... ...... or eighty, .....80 

Nino tens,.....k ........or ninety, • 90 

Ten tens........ .or one hundaed, . . • • 100 

Q. Here we see the value of the cipher a^ain j for, by placing a 
etpher at the right of ten, it becomes one hundred^ (100,) tliat is, ten 
lens : should we placie another cipher still at the right of the 100, (thus, 
1000,) What would it become ? 

. A. One thousanii, (1000.) 

Q. From what yon have now seen of the value of figures, wh£^ maf 
S and 5 be made to stand for ? 

A. 25 or 52. 

Q. What is this different value called, which arises from the figtiret 
being placed or located differently ? 

A. Their local value. 

Q. What would be the value of tlie five written alone ? 

A. Simply 5. 

Q. What is the value, then, of a figure standing alpnd t 

-4- The simple value. 

Q. How many values do figures appear to halve 7 

A. Two. 



KUMSBATI0N. H 

4i|. What ar« theyt 

A, Simple and local. 

Q. Now, 8s it takes 10 nnits to maite <«e ten, or one in the BORt M- 
kaad place, and 10 tens to make 100, how do figures appear to iaereaM 
by being removed one place farther to the left 7 

A. Ia a tenfold proportion, from right to left. 

You must have acqtured, b^ this time, some considerable knowled^ 
of figures : let me examine you a little ; and, in the first placej Ist mt 
see you write down on the slate the figure 4. 

Q; What do you call it? 

A. 4 units. 

Write at the left of the 4, the figure 3, (thus, 34.) 

Q, What do you call them both,; and how are they read t 

A. 4 units and 3 tens read thirty-four. 

Write at the left of the 34 the firure 8, (thus, 834. ) 

Q. What do you call the threelgures now,and howare they read T 

A. 4 units, 3 tens, and 8 hundreds, read eight 
hundred and thirty-ibur. 

Write at the left of 834 thefi^e 1, (thus, 1834.) 

Q. What do you call the 4 figures now, and how read T 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand, 
read one thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing figures together, till vi^ 
have obtained Uie number 1834, representing the number ofyevn it is 
since Christ appeared on earth, to the present time. We might con- 
tinue to put figures together in this way, that would express higher 
numbers still, up to billions, &c. That you may be able to form somi 
idea of the power of figures, let me tell you that there is not a bilEon of 
seconds in thirty thousand years ; notwithstanding there are 60 seconds 
in every minute, 60 minutes in every hour, 24 hours in every day, and 
in a solar year, 365 days, 5 hours, 48 minutes, and about 48 seconds. 
£Uiould we continue to go on as we began, in combining more fieuret 
still, it would be very inconvenient : to avoid Uiis, we have a rule by 
which we can read aJmost any number of figures, ever so large. What 
it this rule called ? 

A. Numeration. 

Q. What is the reading or expressing a number by figures, as now 
Aoim, called 1 

A. Notation or Numeration. 

• RUIiE. 

Q, Prom the above illustrations, how does it appear llMt yo« hmI 
bijpn lo mimente ? . 

A, Be^in at the right hand. 

Q. At which hand would you begia to raid t 

A. The left. 
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What is jthe first figure at the right hand, or first place^ caBed 

A. Units. 

Q, What is the second figure, or second place, called f 

A. Tens. 

(^ What is the third p^ce called 7 

A. Hundreds. 

Q, What is the fourth place called T 

A, Thousands. 

Q. In reading, what value do jou give those figures Miicb wei 
•cylled units in numerating 1 

A. Units. 

Q. What value do you give teiu f 

A. Teiis. 

Q. What value do you give hundreds, thousands, &c.* 

A. Hundreds, tlH>usands, &c. 

Q. Will you repeai the JNtaneratim I%bU, begit^^iing with wait 
ttpB, dte.7 

NUIHEBATJON TABjLB. 




»'ead — 1 Billion 

read — 200 Millioil. 

read — 30 Million. 
rea<i— 4 Million. 
read — 500 Tbousand 

read^^O ThoUSaud. 

read — ^7 Thousand. 
read — 8 Hundreds 
rtad — ^Ninety. 



NUMERATION. 

Off more commonly, thus. 
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« SEhS WHH KH& 
1, 2 3 4, 5 6 7, 8 9 1, 

Which, by patting their values together, are read thus : 

One billioriy two hundred and thirty-four mt/Zton, 
five hundred and sixty-seven thousand, eight hun- 
dred and ninety-one. 

^uestians on the TcMe, 

Q, What 18 the value of 9 with one cipher on the rig^t of it ? What 
this value of 8 with two ciphers ? Of? with three ciphers t Of 6 with 
four ciphers 7 Of 5 with five cijihers 7 Of 4 with six ciphers ? Of 3 
with seven ciphers ? Of 2 with eight <;ipher8 % Of ] with nine ciphers T 

Q» What is the meaning of annex 7 

A. To place after. 

Q. What is the meaninfl^ of prefix i 

A* To place before. 

^1^ Let the scholar write down, in figures, the answers to the fbllowixif 
^tiestions on his slate at recitation. 

Q. How much does 1, with 1 cidher annexed, stand for? 

A. Ten. 

Q. Why 7 

A. Because the 1 is tens, when I numerate. 

Numerate the 10, and see. 

il. What does 1 with 3 ciphers stand for t 

^. One thousand. 

Q. Why t 

A, Because, when I numerate, by saying ' Unit«, 
tens, hundreds, thousands,' Ih^ \ eoYcv&^>^o\»a».^'^. 

Q. What don-b with five ciphers sland tot 1 

^. Five hundred thousaud. 
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Q. Whyt 

A, Because, when I humeratei the 5 comet 
hundreds of thousands. 

Numerate and see. 

Q. What does 8 with 6 ciphers stand for t 

A. 8 millions. 

Q.Whyl 

A. In numerating, the 8 comes millions. 

Numerate and see. 

Q. How do you read the figures €24 1 

A, Six hundred and twenty-four* 

Q. Why do you say 6 hundred ? 

Q. What do the figures Gi^S stand for 7 

A. Six thousand two hundred and seventy-eighU 

Q. How do you know that the 6 is 6 thousand 7 
Q. How do you read the fig^ures 66768 7 How do you read tba 
^Ifures 27365 7 How do you read the figures 6M212 7 

JExpre9$ in words the foUotowg numbers, 

^'oti. The pupil may learo the value of each lueceedinf number by a 
ftrmer one. 

8 « Eight 

30=* Thirty. 
^0 

2S93S Two hundred and thirty-nine. 
629 
5005 ss= Five thousand and five. 
7007 
30002=: Thirty thousand and two. 

50009 [nine. 

(>23029=Six hundred twenty-three thousand and twenty- 
i>28028 

6000066 = Six million and sixty-six. 
8000099 

75000100 = Seventy-five million and one hundred. . / 

83000800 

Express in figures the following numbers. 

Sixty. — One hundred and twenty-five. 
Three thousand three hundred and thirtv-three* 
Three million, three hundred thirty-three tlionsand, three 
Aundrod and thirty -three. 
*ynirt»' •million. 
Three ..undred million and twenty-five^ 



SIMPI^E APDH'IOJV. 

Q. WiB jrott repeat the Mowing- 
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s 

Q 



a 



CM<5 




fa I 

KHd w^c? -Shh whS ShS whh Shp 

5 5 5, 5 5 5,555, 555, 555, 555,555. 

Q, Will you now repeat the combined vaKie of each figure 6 which 
Is prefixed to the fofegoiBg Table T 

A. Five hundred and fifty-five quiniiUianj five 
hundred and fifty-five quadrmwn^&ve hundred and 
fifty-five fn/Kon, five hundred and fifty-five billion, 
t[ve hundred and fifty-five million, five hundred 
and fifty-five iAot^an^, five hundred and fifty-five. 



SHHPLX: ADDITION. 

H YII. }. You bought an orange for 9 cents, and a melon 
ftr 15 cents ; what dia you pay for both ? 

2. James bought a top for 6 cents, a knife for 12 cents, 
and aji inkstand for 8 cents ; how much did they aiU come to ? 

3. Harry uid James lost some money ; James lost 20 
cents, and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quiUs, and 
6 cents for a slate pencil ; how much did he lay out in all ? 

5. You give 40 cents for a Practical Arithmetic, 8 cents 
for a ruler. 9 cents for an inkstand, and lose 6 cents ; how 
Qiuch money has gone from you ? 

6. A man g^ve his children money in the following man<' 
ner; to his oldest 3 dollars, to James 5 dollars, to Thomas 
9 dtdlus, ax^ to Ills two daughters 4 dollars apiece ; bow 
much did he give away ? 



* In liko manner we may go ftovct gtcintilliona Vo sezfiiUMnu, ^/BffSSiMnxK 
Uon9, lumUliimst deciUums, undeciUions^ ditodaciUuma, lk.«. 
3 
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7. A boy bought 20 marbles for 20 cents, 6 peaches for 8 
cents, and 3 apples for 2 cents ; how much money did he 
lay out ? 

8. A man bought a cart for 6 dollars, a plough for 2 dol- 
lars, a pair of steers for 9 dollars, and 2 acres of land for 8 
dollars ; how much idid he lay out in, all ? 

9. How old would you be, were your age double what it 
now is ? 

10. If you had three times as many fingers and thumbs 9M 
you have now, how many would you have in all ? 

11. How many quarters to an apple, or any thing ? 

12. How many thirds to an apple, or any thin^ ? 

13. If an apple, a number, or any thing, is divided iRt« 
4 equal parts, whkt would one of those parts be called F 
Ji. One quarter, or J-. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or any thing) is divided into 5 equal paits^ 
what would one part be called ? A, One fifth, or ^ 

16. What would 2 parts be called ? A. Two fifths, or f. 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths ? A.X 

19. How many parts does it take to make the whole ? A.Sl 

20. Why is 4 the whole ? ^. Because the, whole of th4 
apple was divided iato 5 equal parts ? 

21. If ^ of an apple cost 2 cents, what will a whole applp 
eort? 

22. If -J of an apple cost 1 cent, what will the whole cost? 

JVote jf.'^Of the two following tables, the first is to be added from left to righ^ 
thoB, 1 and 2 are 3 ; then the next line, tlms, 1 and Q are 3, and 3 are 6 ; then tha 
next line, thus, 1 and 2 are 3, and 3 are 6, and 4 are ten; and thus with all the Uaem. 

The second is to be added from left to right, in the same manner. 

The learner, in reciting either, is not to look on the book j the order of lb# 
Aforet being such as to render it unnecessary. 

23. JVhat is the sum ofViefoUomng nwmbers ? 



IB j9. 3 

193 A, e 

183 4 w9. 10 

19345 A.15 

199456 ./I. SI 

1'934567 A,f» 

19345678 wff. 36 

193456789 .4.45 

1 9 3 4 5 6 7 8 9 10 j9. 55 

1994567891011 ^.66 
IB34567891011J& «tf . 78 



2 9 2 2 

3 3 3 3 



.4 4 4 



5 5 

6 6 

7 7 



2 
3 
4 
5 



9 
3 
4 

5 



9 9 2 9 9 
3 3 3 3 3 

4 

5 



4 4 

5 5 



6 6 6 6 6 6 

7 7 7 7 7 7 



8 6 8 8 8 8 8 



4 4 

5 5 

6 6 6 

7 7 7 
8 8 8 8 8 



909 9 99999999 

10 10 10 10 10 10 10 10 10 10 10 10 

11 II 11 II 11 11 11 11 11 11 11 11 
19 19 19 151 la \a IS^ \S^ \%\% VSl ^ 



A 94 

A 96 

A 48 

A, 6P 

.* 79 

A. 84 

A, 90 

A, 108 

A, 190 

A, 139 



SIMPLE ADDITION. ST 

34. If ^ of an apple be TCorth 1 cent, how much is a whole 
ai^le worth ? 

25. If i of a vessel be worth 1000 dollars, how much is 
tlie whole vessel worth ? How much is ^ worth ? 

26. If you give 300 dollars for j- of a house, how much ja 
the whole house worth ? How much is f worth ? 

27. If ^ of an api^e cost 2 cents, what is the whole ap{dft 
worth? 

28. If ^ of a factory be worth 2000 dollars, what is tbt 
whole worth? 

29. 16 boys, throwing stones at an apple-tree, beat off a 

number of apples : says one boy. My part is iVr ^^ ^ "™ 
entitled to one apple ; how many apples is -^ then ? How 
many -^ ? How many -^ ? How many ^ J ? How many 
^? HowmanyH? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just 
-j^ of the whole ; how many fish would -ft be ? How many 

A? How many T%r? How many -fj ? How many -J^ ? 
How many fish did tiiey catch in all ? 

31. John was bom twenty years after James ; how old will 
James be when John is 21 ? 

82. When Joseph was 21, he married a wife that was 10 

J ears old when he was bom ; how old was the wife when 
eseph married ? 

3a How many are 7 and 9 ? 47 and 9 ? 87 and 9? 37 
and9? 7aiid5? 27and5? 57and5? 8and7? 48 
and 7? 68 and 7? 58 and 7? 78 and 7? 8 and 8? 28 
aad8?. 48and8? 58 and 8? 78 and 8? d8 and 8 ? 9 
and9? 39and9? 59 and 9? 79 and 9? 69 and 9? 6 
aiid6? 36and6? 56and6? 76 and 6? 96 and 6? 106 
and 6? 

^iCr After tlie manner of tbe last examples, tha papil should be tan^ 
to perform the following. Should he hesitate in any instance, as, for ezampm. . 
Id adding 8 to 88, just say to him, 8 and 8 are 16, and he will soon see that 89 
md 8 are 96, there being a 6 in both cases. By this means, if he can add any 
tiro numbers together, both under 10^ he may \fe taught to add any number 
■nailer than 10 to any number larger than 10. ^ 

9^ The following may be added by calling each finger a figure. Oaia 
riwuld bo ezercisedj lest the learner give the total amount firom theboel^ 
without making tho individual additions for himself. 

34. Add 5 twos and 5 threes togethei *. — '^\!ia^^ ^xi^^ vt% 
4, and 2 are 6, and 2 are 8, and 2 aie 10, %iv^*i «s»'V3i^ ' 
SarelGftmd^axe 19, and 3 are ^ and ^ «to ^& 
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Add 5 fours, 5 threes, and 5 twos together. A 4& 

Add 5 fives, 5 fours, and 5 threes togethei. dl 60^ 

Add 5 sixes 5 fives, and 5 fours together. jL 75. 

Add 5 sevens, 5 sixes, and 5 fives together. A. 90, 

Add 5 eights, 5 sevens, and 5 sixes together. Jl, lOfiL 

Add 5 nines, 5 eights, and 5 sevens together. w2. 120. 

Add 10 ones and 10 twos togetlier. wi. 90L 

Add 10 ^rees and 10 twos together. .^501 

Add 10 fours and 10 threes together. Ji. 70, 

Add 10 fives and 10 fours together, JS. 9QL 

Add 10 sixes and 10 fives together. «4. llQl 

Add 10 sevens and 10 sixes togetlier. A, 130l 

Add ]0 eights and 10 sevens together. A» 15QL 

Add 10 nines and 10 eights together. A^ 170. 

Q, Wliat is this vrhich you have now been doings called ? 

A. Addition. 

Q» What, then, may the puttings together of two or more numbciv 
Mid findiiie^ how much they make, oe called ? 

A. Addition. 

Q. What is the putUn§f together, or collecting, of several numl>ei% 
of the same name, or denomination, called 7 

A. Simple Addition. 

Q. What do you mean by the same name, or denomination f 

A. All pourds, all dollars, ail cents, or aP 
drams, &c. 

Q. How many are 20 and SO 7 What do you call the 50 1 

A. Amount. 

piCr It u> tboaght adv^iaablo, whenever the opeiation of the first mnii in 
■ay rule it given, to direct the pupil, after a carerul attention to tlie ques^eM 
ia the book, to copy the sum on hk slate, and from this to answer the questioBf 
SMVoetiag Uie wwk, without looking on the book at recitation. 

Operation hy Slate iUustrattd. 

1. A man bought a cart ibr 25 doUan, a yoke of oxen ibr €0 
doHsrs, and a plough for 7 doUan. IVhat did he give for tho 
wliole? 



OPERATION. 

Cart, 2 5 dollars. 
Osea^ 69 dollars. 
Plough, 7 dollars. 

AjBBOunt, 101 dollars. 



Q. In writing this example dowii^ 
why do YQU putee dhe 7 (units) %m^ 
der the ll (units) ? whynotpkocil 
under the G (tent) ? 

A. Because,if IshouldytheTimifli 
would become 7 tons, or 70 ; thaiii, 
the 7 dollarswouldbeQome70doIbi% 

2. How do you obtain thtf 1 in the Arts, f * 
, I Mjr 7 (units) and 9 (units) are 16 (units), and 5 



SIMPLE ADDITION. 

(uiiitB) are 31 (omts), or 2 tens and 1 unit, writing the 1 in the 
imits* pkce. 

Q. What do yon do with the 2 tens? 

A, I carry or add them to the 6 (tens), in the next highec 
place, where all the tens belong. 

Q. What is this adding of the 2 tens called ? 

A. Carrying one for every ten. 

Q. How do you proceed to get the 10 in the Ans, f 

A. The 2 (tens) to cariy, and 6 (tens) make 8 (tens), and tfas 
9 (tens) over the 6 (tens) are 10 (tens). 

From these illustrations we derive the following 
Q. How do you write the numbers down ? 

A. Units under units, tens under tens, (&c. with 
a line underneath. 

Q. At which band do you be^ (o add t 

A, The right. 

Q. If the amount of any column be 9, or less, how do you proceed f 

A. Set it down. ^ 

Q. If it be more than 9, what do you do 7 

A. I set down the right-hand figure/and carry 
tbd left-hand figure, or figures^ to the next column. 

Q. Which figure would you write down, and which carry, in 18, 10, 
13^36,81,94*108,68,67,125? 

Q. What clo you do with the amount of the last column 7 

A. I set the whole of it down. 

Proof. Q. How do you prove the operation 7 

A, Begin at the top, and add the figures down- 
ward, in the same manner as they were added 
upwards. 

Q. What must this amount be like 7 

A. The first amount. 

Mort Exercises Jor the Slate. 

9:^ To save the trooblo of havin;^ the pupil running dp continnally fe» 
Mt teacher to koow if bis Bams be r^ht, and to pevont the learner firoiB 
flopyinc the anRwers on his slate ironi the book, indirect answers will b» 
Ijven Uirough the book, when that can conveniently be done : in other canev 
Iktet answers will be given. 

2. A man bought a suit of clothes for 57 dollars, a pair of 
boots for 8 doUairs, and a secretary for 28 dollars. What did hs- 
pye for the whole P A, 93. 

3. in an orchard, 20 trees bear pears, 54 bear peaches, «nd t 
"iirar plums. " How many are thiere in the orchard? A. 80. 

3 ■ 



n AJUTHMETIC. 

4. A nuiB bought a barrel of flour for 10 dollars^ a barrel of 
molasses Ibr fi9 dollars, and a barrel of rum for 36 dollars. How 
much did he pay for all tbfi articles ? ,S. 75. 

5. James bou^fht atone time 89 marbles, at another time 54,at 
another 60, at another 75. How many did he buy in all? ^. S78. 

6. A man eives 89 dollars for | of a chaise ; how much must 
he give for the whole at that rate i A, 267. 

77 You expend for a gold watch 165 doihurs, for a chaise 225 dol- 
Urs, for a new suit of clothes 80 dollars, and give^our father 400 
dollars. How much money have you parted with mi all? A, 8^ 

8. If ^ of a vessel be worth &65 dollars, what is the wholt 
ressel worth ? A. 6795 dollars. 

9. What is the whole stock which a man has in trade worth, 
If :l be worth 3500 pounds ? A. 14000 pounds. 

10. If a man own | of a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate ? A. 208000 dollars. 

11. If my neighbor should borrow of me atone time 656 doi* 
lars, at another oO dollars, at another 3656 dollars, foai^ at another 
5000doUars,howpuchshouldIlendhiminall? dd. 9362 dollars. 

12. A merchant owes. 617 dollars to Messrs. B. & T. CL 
Hoppm, 516 dollars to Messrs. B. &, C. Dyer, 600 dollars to the 
Exchange Bank, liOOO dollars to the Union Bank ; I demand 
how much he owes in the whole ? A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, aft 
another 500 barrels, at another 416 barrels; how many barrels 
<lid he buy in the whole ? A. 1516 barrels. 

14. James was bom A. D. 1800; what year of our Lcnrd wiB 
it be, when James is 37 years of age ? A, 1837. 

15. Gen. George Wasnington was bom A. D. 1732, and lived 
67 years ; in what year did he die ? A. 1799. 

16. From the creation of the world to the flood was 1656 
years; from thence to the building of Solomon's temple, 1338 
years ; thence to the birth of cur ^Viour. 1008 years : in what 
year of the world was the birth of Christ ? A, Anno Mundi 40Qa 

9;^ In the KeyXtM teacher wUl find all the answers to tiie following exampIeiL 

(21.) 
Shillings. 
45G732123212 
121212121212 
123412341234 
234234234234 
12 391 5210 789783 898768987651 



(17.) 


(18.) 


(19.) 


(20.) 


Dollars. 


Drams. 


Dimes. 


Mills. 


35 


313 


1645 


132132 


64 


280 


0321 


245123 


21 


741 


4610 


521085 


18 


240 


5386 


603898 



* The teacher will observe that the amounts Qf the severat sums are divided 
liy 3, and the quotients given for the answers will be found in sum No. 97, 
«««& quotient beiag sot agaiiuit the Mo* (tf th^ aum, \hai kta -sa.'s xx»)t« \««dUi 
Mff if the Bum be ngSL 



SIMPJUE JOmiTlOJX. M 

(5A) (28.) 

fiifles. DoIlazB. 

97113^260357 12345 6*789123456789 

311070582121 98765432198 7 6 54329 

625515374232 554 4 33221122334422 

813602115601 665544332211001133 

53512610 812 77 6655443322110011 



(»4.) (25.) 

Penntweights. Degreefl. 

98765 43 21 6 54 2103459652 

98765432 13000 

9876543 852670000 

087654 895965 

98765 823245261785 

12 3 4 12312612 

123 721 

12 21 



Farlonffg. 
3456723013 79 54 32105 6513 
821:3054 98 6520315682134 2 
13 221423001360421210 050 
2 23431522431 3 2002303213 
53004 31132 2411213132126 



(27.) 

a, to No. 17. 6 

^. to No. 18. 655 

.tf. to No. 19. 5724 

^. to No. 20. 76 4 07 

jtf. toNo.21. 611453269181 

^. to No. 23. 8 5 214 9811041 

4. to No 23. 1035914702588852225 

^.toNo.24. 365794695 

df.toNo.25. 2455404871253 

df. to No. 26. 684222221900 20 371507746 



X8 



Totalainoiint,2 52 6 9 774325^^1 ^^\^'i.^"t'5,X 
S8. AM 8541, 1256, 3560, ax^d ^tA^ Xa^Siasst. A.A^KS:^ 



ai ARITHMETIC. 

t9. Add 15000 dolla. 2500 dolls. 36594 dolls. 89321 doUik to 
gether. A. 83115 dolls. 

30. Add 11000 mills, 1100 mills, 110 mills, and 11 tnlllt, to 
g«ther. ^. 12221 mills. 

31. Add 555555 ounces, 3333 onnoes, 66 ounces, 4444444 
ounces, and 22222 ounces, together. A. 5025020. 

^. What is the sum of the following numbers ? yiz. 

Twenty-five. Three hundred sizty-fiye, Two thousand one 
hundred and lortj-fiye^ Bighty-nine thousand,^ Four hundred 
oighty-five. Nine million and six, Ninety million and nine 
thousand. A. 99101026. 



SIMPIiE SUBTRACTION. 

^ VlJLI. 1. George had 10 apples, and ffave G of them to 
William ; how many did he have left ? Why ? A. Beoaiiae 
4 and 6 are 10. 

2. Rufus, having 20 dollars, gave 12 to James ; how many 
had he left? Why? 

3. A man, owing 30 dollars, paid 20; how many did bt 
then owe ? 

4. A man, having 100 dollars, lost 50 of thorn ; how many 
had he left? 

5. A mercnant bouffht a piece of cloth for 120 doIlaiB^ 
and sold it for 140 dollars ; how much did he make by the 
bargain? 

& From 100 take 20 ;* take 10 ; take 40; take 60; take 
70; take 80; take 90; take 95; take 85; take 75; take 5; 
take 15. 

7. John, having 75 apples, gave 20 to his oldest brother 
20 to his youngest, and 20 to his sister; how many haa 
he left ? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; how many h^ ho left ? 

9. William has two pockets, both of wh'ch will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, coi^ 
taiining 100, and meeting his cousin by tlie way, gave him 
20 ; how many did he carr^ home ? 

11. Two boys were playmg at marbles ; each had 20 when 
thsy began ; John lost 5 ; how many did each have then ? 



•^ 



SIMPLE SUBTRACTION. , 39 

When the unfortunate hoy had lost all hut 2, how many htid 
lames won from John ? 

12. You houffht 100 new marhles for fifty cents, and sold 
Peter 10 for 15 cents, Harry 6 for 10 cents, and Thomas 
84 for 20 cents; how many marhles had you remaming? 
and how much more did you pay for them, than what you 
sold came to ? 

13. How many quarters to an apple, or any thing ? How 
many thirds ? How many fifths? How many sixths? Sevenths? 

14. If you had 4 pencils, and should give away ^ how 
many would you have left ? 

15. If you had 3 cents, and should give away i^ how 
many womd you have left ? 

16. If you had 8 pencils, and should give away ^, how 
many would you have left? 

17. How many would you have left each time, if yoii 
should give away f , |, f, |» J ? 

18. If you had 16 marhles, aiid shoifid give away ^9 -^ 
A> A» tV "A^ it> if» il, how many would you have left 
eo^^htime? 

/^. What is this which you have now been doihg called 7 

A. Subtraction. ' 

Q. What, then, is tho takins; of one nnmber from another of tiM 
time name, or denomination, cule i 7 

A. Simple Subtraction. 

Q. What do you mean by the same name, or denomination ? 

A. When the' numbers are ekher all dollars, or 
all days, or all shillings, or all seconds, <&c. 

Q. In Addition, you recollect that yon were rec^uired to put together 
two or more numbers, to find their amount : now it seems that we aw 
to take one number from another, to find tiieir difference : how, thei^ 
does Subtraction appear to differ from Addition ? 

A. It is exactly the opposite of Addition. 

Q. What is the largest nnmber called f 

A^ The Minuend. 

Q. What is the smaller number called f 

A, The Subtrahend. 

Q. What is that which is left after subtracting called f 

A. The Difference, or Remainder. 

Q, From the above, how many parts do there appear to be 11^ M^ 
Inction, and what are they 1 4 

A. Three-^'Minuend, Subtrahend; and Diflbr 
«BDoe. 



M ARTTHMBTia 

Operation by Slate iUustrateA. 

I, A man, haymg 387 dollars, loet 134 dollon; how many 
hid he toft? 



OPERATION. 
He had 387 dollars^ the Mnuend. 
He lost 134 dollars^ the Subtrahend, 

Had left 253 doUus, the Remainder. 



Q. In thi* 
example, how 
do yott obtain 
the 3, 5, and 
2, in the Re- 
mainder? 

j9. I say, 4 



OPERATION. 

Wagon, 62 dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

Proof, 62 dollars. 



(units) from 7 (units) leaves the 3 (units) ; 3 (tens) from 8 (tens) 
waTes the 5 (tens) ; and 1 (hun^ds) m>m 3 (hundreds) leaves 
the 2 (hundreds.) 

2. A man bought a wagon ibr 02 doUan, and a hameBs 
for 39 dollars; wl^t did the wagon eost him more than the 
hamesfl.^ 

Q. In this example, we have a 
little difficulty in attemp6ng to 
subtract as before, by saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the 6 
tens, the next upper figure , which 
would leave 5 {tens), and join or 
add th;s 1 (ten), that is, 10 units, 
to tlie 2 units, making 12 vimtB% 
how would Tou then proceed to get the 3? 
Ji. I would say, 9 Tunits) from 12 (units) leaves 3 (units.) 
Q. NoW| as we to<HL 1 ten from the 6 tens, it is evident that 
we must call the 6 tens 5 tens, and say, 3 tens from 5 tens teave 
2 tens ; but suppose that, instead of mi^ng the upper figure 1 
leSB^ calling it 5, we should make the lower figure one more, call 
ing it 4, what would be the result, and how would von proceed' 
Ji. I would say, 1 to carry to 3 makes 4, an^ 1 from 6 leavee 
8^ the same as before. 

Q. What is this taking 1 &om 6, and adding It to 12, tbt 
upper figure, called ? 
A. Borrowing ten. 

Pboof. Q. If 8 from 14 leaves 6, becanos 6 and 8 aM 14» 
how would you proceed to prove the operation? 

^. I add I& (the Difference) to 39 (the Subtrahend, makisig 
6B, an amount like the Minuend— Uiereforo right 

From thesr illiistraiiona we derive the fiiUo«riji|f 
Q. How do you write the numbers down? 

A. The less under the ^eater 

Q. How do you place units, teas, &c7 i 



I 



SIMPL£ SUBTRACTION % 

A. Units, under units, tens under tens^ &c. 

Q. At which hand do you begin to subtract? 

A. The right. 

Q, How do you subtract each figure in the lower fiae T 

A. From the figure above it. * 

Q. What do you set down ? • 

A. The Difference. 

Q. If the lower figure be greater than that abore it, whal d» 
you do? 

A. Add ten to the upper figure. 

Q. AVhat do you do then 7 

A. From this amount take the lower figure. 

. Q. What do you set down ? 

A* The Difference. 

Q. How many do you carry, in all cases, when the lower figure ■ 
greater than that above it ? 

A. One. 

Proof. Q. Which numbers do you add togf-ther to prove <b(i 
eperation? 

A, The Difference and Subtrahend. 

Q. What must the amount be like ? 

A. The Minuend. * 

More Exercises for the Slate, 

8. A man, havinfir 96 dollars, paid away 49 ; how many bad 
be left ? A, 49 dollars. 

. 4. James bought 78 marbles, and lost 29*of them ; how many 
bad he left? j}. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars 
lor a horse ; how much more did he p&y for the watch than for 
the horse.? .(!l. 120 dollars. 

6. Amah bought a chaise for S15 dollars, and to pay fiir it 
gaTQ a wagon, worth 37 dollars, and the rest in money; how 
mnch money did he pay ? A, 178 dollars. 

7. A merchant boagnt a piece of cloth, containing 489 yaxdsi, 
md sold 365 yards; how many yards had he left.^ A, Idi 
yards.' 

8. if you have 20 dollars in yoor pocket, and owe 15 do^ 
lars, how many dollars will you haye left in your poclist, whan 
your debts are paid P 

9. If vou haye 2560 dollars' worth ai stock, and ow« 1500 
dollars, how much worth of stock uHll you haye, afier joor 
debts are paid? dS. lOGO dollars. 

10. America was disooyered by dtiistopher CoiOXnlNai^ isi 



M ARITHMETIC. 

1493 .; how many jenxn ^ad elapseil at the time when faosfilitiM 
oommenced, in the revolutionary war, 1775 ? A. 283 years. 

11. Gen. Washin^n was bom in 1732, and died in 1799; 
how old was he ? M. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and James 
4 ; now how inany will he have left, afler paying Rufiu 
and James ? ' - 

13. A merchant owes to the iBxchange Bank 2365 dollars, tb 
Uie Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars; how much will he hav* 
left, afler paying both banks ? M, 24635. 

14. If you buy 20 apples for 40 cents, and sell 15 for 3S 
eents, how many apples will you have left, and how much will 
they cost you ? 

15. A ^ocer buys 560 bushels of rye for 530 dollars^ and 
sells 200 Dushels for 400 dollars; how many bushels will ht 
have left, and what will they cost him ? *^. 360 bushels, and 
they cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 gallons, at another 1000 gallons; how many 
gallons has he on hand ? A. 200. 

17. From 200 take 150; take 190. 

OPERATION. 

200 200 50 
150 190 IQ 



50 10 60iln5. 

J^ To prevent the learner from copying his answer from tho' book, tfw 
owing examples have answers formed by adding tesetber two soparmto 
iMults. Bach of these fesults is, in all such cases, however simple the pi^- 
I, given in the J?ey, which goes along with this work 

18. From 99 take 22 ;. take 55. ^. 121 . 

19. From 176 take 5a ; take 42. A. 252. 
£0. From 176 take 90 ; take 100. A. 162. 
21. From 1000 take 700; take 550. A, 750. 
92; From 1000 take 600; ttike 400. A, 1000. 
83. From 1500 take 1000; take 1200. A, 80a 
24. From 1500 take 900 ; take 350. A. 1750. 
S5. From 2538 take 1624 ; take 299. A. 3153, 
86. From 2538 take 999; take 2000. A. ^77. 
tr. From 7836542 take 7000 ; take 70. A. 15666014. 
9B. From 80000 take 79999; take 78888. A. 1113. 
29. From 80000 take 5000 ; take 12345. A. 142651^. 
aO. From 900000 take 1 ; take 10. A, 179996a 
SI. From 900000 take 100 ; take 1000. A, 1796000. 
JSt ih>/nP0a000 take 10000 V take 100 j2. 1789900 



33 Fnn lOIMM lakx 1 ; iBfce IS 

95. From ■aKtee&sufimn lake 
36 VfomSaKtrmtaSaB^taks 





tlX. L 

Why? A 

is, 3 times 20 are 60L 

2. Whatwflld biiifa^ of 
bushel? Why? A, 
more are 90; that n, 3 times 30 are 90. 

a What via2 cows cone to,atlOaaDaiBalM»d? At 
12donar8? AtUdaOaiB? AtlddoDaiB? At20doilan? 
At 25 doDan? How many are 2 tnoes 10, then? 2 times 
^2? 2timesl4? 2tiiDesld? 2tiiiMs20? 2tiiDes25r 

4. What win 30 yards of doth come to, at 2 cents per 
yard? Wliat wiH 14 yaidB? 16 yards? ]2yaids? 2& 
yards? 30 yards? 60 yards? SOynids? How many are 
2 times 10? U7 16? 12? 25? 30? 60? 80? 

5. What win 3 yards of cloth conie to, at 10 cents per 
yard? What wiH 4 yards? 6yards? 12yards? 20yaurds? 
30 yards? GO yards? 80yard^? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranses cost, at 10 cents apiece ? Why ? 
A» Because 10 and 10 are 20, and 10 are 30, and 10 more 
are 40; that is, 4 times 10 are 40. 



Q. What, then, is imiltipfication a quick way ofpeifonning T 

A, Many additions. 

Q. What is the ntunber eaUed, which is to be added to itself, or re- 
peated several times 1 

A. The Multiplicand. 

Q. What is the number, which shows bow many times the mullt/i 
Mod is to be repeater], called ? 

A. The Multiplier. 

Q, What are both muliiplier and multiplicand sometimes caled V 

A. Factors, or Terms. 

Q. What is the result, or numbei fb\iad\>7 iBH^>i\^'fA%)^^^^ 

A The Product 

4 



.« 



ARITHMETIC. 



If X. When the Multiplier is 12, o& less 

/ 

Operation hy Slate illustrated. 

1 How much Vill 4 barrels of poxk come to, at 17 doUan 
a barrel ? '' 



OPERATION. 

Multiplicand, 1 7 dollars. 
Multiplier, 4 barrels. 

Product, 68 dollars. 



Q. Since 4 times 7 are the 
same a^ 7 times 4, we see that 
it makes no difference which 
number is considered the mul- 
tiplier : why is the 4, then, 
made the multiplier in this ex- 
ample? 

jtf. For the sake of convenience, it being the smaller number. 
Q. How do you get the 8 units in the product ? 
A. 1 sajr, 4 times 7 Tunits) are 28 (units), or 2 tens and 8 
units, writing down tlie 8^ units, and carrying the 2 (tens), 
Its in Addition. 

Q How do you obtain the 6 (tens) ? 
. A. I say, 4 times 1 (ten) are 4 (tens), and 2 (tens), to carry, 
make 6 (tens). 

Proof. Q. As 3 times 17 
and 1 time 17 evidently make 
4 times 17, how can you proVe 
the above operation ? 

A. I can multiply 17 by 3, ona 
less than 4, making 51; then 
add 17 (the multiplicand) to 51, 
making 68 ; which, being like 
the result in the first opera- 
tion, proves the work to be 
right. 



17 



PROOF. 



51 



3 1 less than 4, the for- 
mer multipirer. 



1 7 the multiplicand. 

68 like the result of the 
Other operation, — 
therefore right. 

From these remarks and illustrations we derive the fbllovnng 
Q. How are the terms to be placet! t ^ 

A, The less under the greater, with, units undei 
units, tens under tens, &.c. 

Q. At which hand do you begin to multiply 7 

A> At the right hand. 

Q. How are the figures of the multiplicand to be multiplied by tte 
multiplier? 

A, Separately. 

Q. How do you carry and write down ? 

^. As in jSimple Addition 



BIMPLE MULTIPLICATION. 
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More Exercises for the Slate, 

9,. Wh&t will 125 pounds of cheese cost, at 6 cents a pound ^ 
A. 750 cents. 

3. What will 430 pounds of pork come to, at 9 cents a 
pound ^ A, 3780 cents. 

4. What will 167 barrels of flour come to, at 9 dollars a 
barrel ? A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 129 
dollars ppr hogshead ? yi. 1032 dollars. 

6. A merchant 'sold 895 oranges, at 11 cents apiece ; what 
did they come to .' A, 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece t At 
6 cents ? 

236 236 1888 
6 8 1416 



1416 



1888 



3304 Ans, 



9^ Por the answers to each individual process, the teacher can oodmuK 
theiTey. 

A, 600. 
Ji. 13321. 
A, 18165. 
A. 979815. 
A, 1175776. 
A, 1851840. 
A, 987648. 
A, 3801732. 
A. 6566628. 
A, 8()415047523. 
A, 135795074679. 
A. 1180600065. 



8. Multiply 120 by 2 ; by 3. , 

9. MulUply 1211 by 5 J by 6. 

10. Multiply 1211 by 7 ; by 8. 

11. Multiply 65321 by 9 ; by 6. 

12. Multiply 65321 by 8 ; by 10. 

13. Jtfultiply 123456 by 11 ; by 4. 

14. Multiply 123456 by 3 ; by 5. 

15. Multiply 345612 by 3 ; by 8. * 

16. Multiply 345612 by 12 j by 7. 

17. Multiply 12345006789 by 3 ; by 4. 

18. Multiply 12345006789 by 5 ; by 6. 

19. Multiply 236120013 by 2; by 3. 

H XI. When the Multiplier is more than 12. 

1. There are 365 days in one year; how many are there in 
36 years? 



OPERATION. 

365 days. 
36 years. 



21d0 
1U95 



13140 days, Ans, 
making the 5 to fall under the mutti^WeT ^> 



O. How do you get '^^ 2190 ? 

•Y. By multiplying 30i> ^ 6, as 
i? IT X. 

^. How do you obtain the 1095 ? 

A. By multiplying 365 by 3, a« 
before. 

Q. Now, as you have seen that 
figures increase their value ten 
times, by being removed one ^ljua& 
farthct \JOwaTAsS\)ae\ei^^t■«sv;^w^.^^^. 
me wh^ 1Q^5 \^^oT«inoN^^^^^Mst53«^ 



40 AIUTHMETiO. 

A, Multiplying by the 3 tens, that is, 30 units^ gives a prodmt 
10 times ffrealsr tnan if the 3 tens were 3 units ; hence the 5 
mast be placed in the tens' place. 

To explain why you add the two products together. 
, Q, Wnat does multiplying 3C5 by 6 give ? 

jj. The number of days in 6 years. 

Q. What does multiplying 365 by 3 tens give ? 

dl. As the 3 (tens) are 30 units, multiplying by 30 will, of 
course, give tlie number of days in 30 years. 

Q. Why, then, do you add these two products together ? 

A. To get the whole number of days in 30 and o yearly that 
i«, in 36 years. 

f^rom thiff example we derive the following 

RVIiE. 

Q. How do you write the numbers down, and multiply ? 

^. As in IT X. 

Q. Wh^re do you write the first figure in each product t 

A. Directly under its multiplier. 

Q. How do you proceed next ? 

A.' Add all the products together as they stand. 

More Exercises for the Slate. 

S. What will 315 bushels of rye cost, at 4S cents a bushel * 
A. 13230 cts. 

3. There are 63 gallons in a hogshead ; how many gallons 
are there in 25 hogsheads } A. 157S gallons. 

4. What will 426 gallons of molasses cost, at 46 cents a 
gallon.? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how 
long will it ta]^ one man to do the same ? A. 49731 days. 

6. What wm 234 barrels of beef come to, at 15 dollars t 
barrel ? At 13 dollars a barrel ? A, 6552 doUajs. 

7. If a man receive 256 cents for one day's work, how 
many cent^ will he receive, at that rate, for Iv days ? For 29 
days? .x776 cents. For 116 days.? For 105 days.? jif. 66576. 

o ±t the stage runs 9 miles an hour how many miles will 
it run, at that rate, in 12 hours ? In 19 nours ? A. 279 mileSL 
In 25 hours .? In 36 hours .? A, 549 miles. 

9. If a man save 161 dollars in a year, how much will H 
a^Aount to in 19 years ? In 35 years .? A, 6694 dollars. 

10. Multiply 62123 by 13. A. 807509. 

11. Multiply 35432 by 14 ; by 15. A, 1027528. 

12. Multiply 65217 by 16 > by 17. A. 2152161. 

13. Multiply 207812 by 19 5 by ^1. A. 8312480. 
r4. Multiply 207612 by » ; by 3o. A. \aASKKft . 



SIMPLE MULTIFLICATION. 41 

15. Multiply 3Si00421 by 65 ; by 65. A. 4S15063150. 

16. Multiply 32100421 by 27 ; by 33. A, 1926025260. 

17. Write down one thousand, multiply it by 25, add fi^e 
^omand to the product, subtract twenty-nine thousand ninA 
Aondred and ninety-nine firom the amount, and see if the re 
mainder be 1. * 

t XH. When the IH^ultiplieb. is 10, UK), 1000, d&c. 

Q. How many are 10 times 5 7 Now, if we annez a cipher to the 5, 
thus, 50, it will produce the same effect : why is tins t 

A. Because, by annexing a cipher to 5, the Sis 
remoyed to the tens' place; hence the value is in- 
creased 10 times. 

Q. 'What effect would two ciphers have, or three ciphers,^ &c.f ' 

A. Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

Rule. Q. What, then, appears to be the rule 7 

A. Annex to the multiplicand all the ciphers in 
the multiplier. 

^ Exercises for the Slate. 

1. What will 36 Vjshels of rye cost, at 100 cents a bushel f 
A, 3600 cents. 

2. What will 100 bushels of salt' cost) at 87 cents & bushel ? 
What will 1000 bushels ? What will 10000 bushels ? What 
wUl 10 bushels ? A. 966570 cents* 

3. Multiply 8978 by 10 ; by 100 ; by 1000 ; by 10000 ; by 
100000 ; by 1000000. A. 997ok5580. 

i Xni. When theue are Ciphers at the Right 
Hand of either or both the Factors. 

RvLK. Q. From the iDustraiions given, IT XII., how does it appear 
that we can multiply ? 

A. Multiply Mrithout the ciphers firsts and annex 
them to the product. 

Exercises for the Slate, 

(1.) 
Hultiplicand, 63500 

50 



Q. How do you get the 3 
ciphers in the product ? . 

\A. Thftte Mfe ^ ^\. >5Ra T«gi*. ^\ 
the mu>\iv'^\c»xv^, wA \ ^ ^^ 

4 * 



i» AKITHMBTIC. 

0^ Tbe Jr«y eontaini the entire work of the six following examplee ; %M 
timilar aid ia afforded the teacher in other part* of thia treatise, when the ffo- 
oeis of lolntlon is long and tedious. 

3. Multiply 621^000 by 130000. A. 8075990000000. 

3. Multiply 35432000 bv 256000. ^. 9070592000000. 

4. Multiply 6789354270000 by 685300. 

. ^.4652744481231000000. 

5. Multiply 78954398765 by 7235000. 

A, 571235075064775000. 

6. Multiply 123456789 by 123450000. 

A, 15240740602050000 

7. Multiply 1234567890 by 1234500000. 

A. 1524146134278400000 



IT XIY. When the Multiplier is a Composite 

Number. 

Q. How many aro 5 times 8 7 7 times 9 ? 12 times 12 1 
Q. What are these products, 40, 63, 144, Called ? 

A. Composite Numbers. 

Q. What are the multiplying numbers, 5 and 8, 7 and 9, 12 ind 12, 
called 1 

A. The Component Parts. 

Q. What are the component parts of 36 T Of 72 7 Of 1<K) 7 Of 
277 Of 167 Of 367 Of 1327 Of 1447 

Q. What, then, is the product of any two numbers called 7 

A. A Composite Number. 



1 . What will 14 barrels of flour cost, at 8 dollars a barrel f 



OPERATION. 

8 dollars. 
7 barrels. ■ 

5 6 dollars. 
2 times 7 are 14. 



Q. What does maltiplyiBg 
8 dollars by 7 barrels give ? 

j3. The price of 7 barrels at 
8 dollars a barrel, makiag 56 
dollars. 

Q. How much more will 14 
barrels cost than 7 barrels ? 

Ji. 2 times as much as 7. 
that is, 2 times 56, making 112 
dollars. 



112 dolhrs, Ans. 

Rule. Q. How, then, would you begin to multiply 7 

A/ By one of the component parts first. 

• Q. What would you multiply this product by 7 

A. By the other component part. 



I 
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More Exercises for the Slate, 

2. WKat will 36 hundred weight of sugar cost, at 29 dollars 
^uuidrcd ? j1. 1044 dollars. 

3. MuHiply 3065428 by 35. Ji. 107289980. 

4. Multiply 4078945 by 96. ^. 391578720. 

5. Multiply 18934 by 108. Jl. 2044872. 

6. Multiply 45678 by 144. ^. 6577632. 



SIMPLE DIVISION. 

H XV. 1. If jrou divide 12 apples equally between two 
boys, how many will each have ? How many times 2 in 12, 
then ? Why ? ^, Because 2 times 6 are 12 ? 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents ? For 96 cents ? How many times 8* in 48 ? 8 
inD6.? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece? How many times 8 in 80? Why, or 
proof? 

4. How many gallons of brandy, at 3 dollars a gallon, can* 
be bought for 36 dollars .?> For 60 dollars ? For 90 dollars ? 
For 300 dollars? Why? . 

5. Four boys found a bag containing 48 silver dollars ; 
how many will they have apiece, if it be divided equally r 

6- When oranges are 2 cents apiece, how many will 8 
cents buy? Will 16 cents buy? WiU 32 cents? Will -*« 
cents? Will48cenfs? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, hqw ma y 
pounds can you buy for 45 cents ? For 54 cents ? For lu8 
cents '' 

8. How much is one half a) of 4 5 Of 8? OflG? Of 
20? Of 24? Of'^0? Of 100? Of 200? 

9. Harry had 16 apples, and gave one half (♦}) of tliem to 
Thomas ; how many did Thomas receive ? 

- 10. How much is one third [i] of 6? Of 24 ? Of 30 ? 
Of 36? 

11. Howmuch is one half (i) of 8 ? One third (J) of 24 ? 
One fourth (i) of 16? One fifth (i) of 35 ? One sixth {i) 
if 24? One seventh {}) of 35? One eighth [i) of 56? 
One ninth ( }) of 108 ? One twelfth (iV) of 1 44 ? 
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12. How many times 4 m 40 ? 3 in 60? 5 in*100 ? 6 
ml200? 8 in 480? 



Q. What is this method of finding how inany times one number ii 
contained in another, or of dividing a number info equal parts, called f 

A, Division. 

Q. What is this method of finding how many times one number is 
contained in another of only one name, or denommation, called 7 

A* Simple* Division. 

Q. What is the number given to divide by called ? 

'. A. The Divisor. 

Q. What is the number to be divided called ? 

A. The Dividend. 

Q. What is the number of times that the divisor is contsdned in the 
diviilend called ? 

A. The Quotient. 

Q. What is that which is sometimes left after dividing, or after Um 
operation is performed, called 7 

A. The Remainder, which must always be lest* 
than the Divisor. 

Q. Of what name, or denomination, is the remainder ? 

A, The same as the Dividend. 

Q. If your dividend, for instance, be ounces, what will your rt 
mainder be 7 

A. Ounces. 

Q. How many times 4 in 40 ? and why 1 

Q. From this example, what does Division appear to be the oppo 
siie of 7 

A, Multiplication. 

Q. James, having 12 1 8 Orange^ 

oranges, was desirous of ^ ^ «^ 

dividing them equally One to each makcs 4 

amon|^ nis 4 little sisters, 
and. m order, to do this, 
he handed them at first 
one apiece ; how many 
had he left 7 

Q. Wlicn he handed 
liem another apiece, how 
many had he leA 7 

Q. When he handed 
them one more apiece, 
how many had he left 7 

Q. From these illustrations, how does it appear that a number 
D€ divided info equal parts 7 

A, By Subtraction. 



1st time he had 8 left. 

One to each makes 4 

2d time he had 4 left. 

One to each makes 4 

3d time he had left. 
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Q. Hew many limes did James g- eto each of his sisters an orange 
. Q. How many times did yoa snbtiact ? 

A. Three times. 

Q. How many times 4 in IS ? 

Q. By this we see that the quotient represents the namber of sob- 
tractions : now, if the qaotient were 4000, how many times woold it be 
necessary to take the oivisor fonn the dividend to perform DivisicMi Iqr 
Sobtraction Y 

A. 4000 times. 

Q. What, then, is Division a qoick way <^perlbraiiiigT 

A. Many subtractions. 



SHORT DIVISION. 



^ Xn. Q. What is Short Ditisioh t 

A. When the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be boagbt for 
657 cents ? 



OPERATION- 

Dividend. 
Divisor, 3)657 cents. 

Quotient, 219 oranges, .^715. 



Q. How do Yon ob- 
tain the 2 (hnnoreds) in 
the quotient ? 

A. I be^ on the left 
of the diyidend, and 
say, 3, the divisor, is 
contained in G (hun- 



dreds) 2 (hnndreds) times, that is, 200 times, writing^ the 3 
(htinareds) down under tiie 6 (hundreds). 
Q. How do you get the 1 (ten) ? 
Jf. 3 in 5 (tens) 1 time, 'and 2 (tens) left. 
Q. What do you do with the 2 which is left ? 
Ji. I join, or carry it as 2 tens, that is, 20 units, to the 7 unite 
making 27. 

Q. How do you proceed to get the 9, then ? 
Ji, 3 in 27, 9 times. ' 

Q. How many times 6 in 30, and 
why? 

Q. How, then, would you proceed 
to prove the foregoing example ? 

Ji. I would multiply 219 (the quo> 
tient) bj^ 3 (the divisor), making 657 
(the dividead)r- therefore right 



PROOF. 

duotient, 219 
Dirisor, 3 

Diviiiend, 657 
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From tlie illustrations now given, we derive tlie iDiiowijig 

RULE. 

Q. At which hand of l)io dividend do you plaee the divisor t 

A, At the left. 

Q. How many figures do you take first ? 

A, Enough to contain the divisor once, or more^ 

Q. What do you set down underoeath ? 

A. The quotient. 

Q. If there should be a remainder, how would you proceed ? 

A. I join or carry it to the next figure of the 
dividend, as so many tens. 

Q. For example; suppose 3 remain; and the next figure be 8, hew 
would you say ? 

A. I would say, 3 (to carry) to 8, makes 38. 

Q. How do you proceed if the divisor be not contained in the next 
figure of the dividend 7 

A. Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Which terms do 3'ott multiply together to pi<H*« ii« 
•peration ? 

A, The divisor and quotient. 

Q. What is to be done with the remainder, if there be asy t 

A, Add it to this product. 

Q. What must the amount be like f 

A. The dividend. 

' More Exercises for the Slate, , , 

2. RufuB divided 48 oranges efi^aJl-y between his twoUttlt 
brothers ; how many had they apiece? ji^ 21. 

3. If 3 bushels of apples cost !>60 oonts, how much i» that ■ 
Ikushel? ^. 120 cents. 

4. Haw many montlts are there in 452 wt^ks, there leipg 4 
weeks in each moath ? ^. 1 13 months. 

(t. A man, having 416 dollars, laid them all ou ir. cider, at 4 
dollars a barrel ; how much cider did he buy ? J9. 104 barrels^ 

6. A man bought 6 oxen for 318 dollars ; how much did be 
pay a head ? ^. 53 dollars. 

7. How much flour, at 7 dollars a barrel, can he bouf^ht for 
K»12 dolhrs ? A. 216 barrels. 

6. At 8 cents apiece, how many oranges will 8896 cente buy* 
Ji. XI 12 oranges. 
P. At 10 doUajrs a barrel, how many barrels of flour maj he 
iimight for 1720 dollars i A, Vn V>axie\B. 
J^ 12 men hj contract «r« U> recsewe \^s^ ^cS^wa toi %. *^ 
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of work ; how many dollars will be each inaii*B part, if they be 
4mded equally among them ?* A. 125 dollars. 

11. 2 men, trading in companyjjsained 24«»0 dollars ; how 
much was each man s part ? A. 12S> dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 
bought for 5463 dollars } A. 1821 bbls. * 

JV*0(e. — ^Tho total remainder u teund bf addiog tog;etlier what remaiaa ^tuat 
•jush operation. 



13. Divide 556587 by 2. 

14. Divide 378567 by 2 ; by 3. 

15. Divide 278934 by 2 ; by 3. 

16. Divide 256788 by 3 ; by 4. 
17.- Divide 256788 by 5 ; by 6. 

18. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 j by 7. 

20. Divide 523467898 by 4 ; by 6. 

21. Divide 523467898 by 7 ; by 8. 

22. Divide 2653286 by 7 ; by 8. 



A, 128293, 1 rem. 

A. 315472, 1 rem, 

A. 232445. 

A. 149793. 

A. 94155, 3 rem. 

A. 29403974, 5 rem 

A. 20224956, 3 rem. 

A. 218111623, 6 rem, 

A. 140214615, 4 rem 

A. 710700, 12 rem. 

A. 560137, 11 rem. 

A. 11050, 6 rem. 

A. 9120, 8 rem. 
Q. The operation, thus far, has been carried on partly in the 
mtnd^ and partly by writing the numbers down ; but ofltientimefl 
the divisor will be too lar^e to be thus performed. When, there- 
fore, we write the operation out at length, what is the process 
called? 
A. Long Division. 




LONG DIVISION, 

^ XVII* 1. A man, dying, left 957 dollars to be divided 
•qually among his 4 sons ; what w&s each son's part ? 



Loftig Dioigion, 
OPERATION. 
Dividend. Quotient 

Diviaor, 4)957(-239i 
8 

ri 

12 



37 
3(1 



Short Division, 
OPERATION. 

4)957 

2 3 9 j Quotient. 

Q. As Long and Short 
Division are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to be^iii, 
then,, in Short Division, 
we should wa.-^^ \ Sxv ^N>^ 
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the mind, 4 times 3 are 8, and 8 from 9 leaves 1. Now, t^ 
I'xpress in figures this operation, we may write the numbers 
where we please : where, then, for the sake of convenience, 
may the 2 (times the qiiotient figure) be placed ? 

A. At the right hand of the dividend ? 

. Q. We are next to say, 4 times 2 are 8 : this 8, vou know, 
must be subtracted from 9 : where would it be convenient ta 
place the 8 ? 

^. Under the 9. 

Q. By taking 8 from 9, we Iiave 1 remaining, which we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend; how can we do this now? 

.4. By joining or bringing down the 5 to the right hand of the 
1, making 15. 

Q. How do you get the 3 in the quotient? 

A. I say, 4 in 15, 3 times. 

Q. How do you proceed next ? 

A. I say, 3 times 4 are 12 ; and 12 from 15 leaves 3. 

Q. WJiat do you do with the 3 ? 

A. I bring down 7 of the dividend to the. right hand of the 3, 
inakinff 37. 

Q. How do ^ou get the 9 in the quotient ? 

*^. I say, 4 times 9 are 36, and subtracting 36 from 37 leaves 
L, remainder. 

Q. It now appears that each son has 239 dollars, and there is 
J dollar still remaining undivided : to explain the division of 
this, tell me how many quarters there are m a dollar. 

^. Four. 

Q. Now, as there are 4 sons to share equally tliis dollar, how 
much ought each son to have ? 

J?. ^, or one quarter of a dollar apiece. 

Q. In this expression, ^. we use the remainder, 1, and the di- 
visor, 4 ; how, then, may Division be cirried out more exactly ? 

^i. By writing tlie divisor under th j remainder, with a line 
between. 

From these remarks and illustrationf T/e derive the following 

RXJJLE. 

Q. How do you F)egln to divide 7 

A, As in Short Division. ^ 

Q. How many steps are ihere 7 

A. Four. 

Q.'Whal are they?. 

A, 1st. Find how many times ; 2d. Multiply; 
3d. Subtract ; 4th. Bring down. 

Q. Where do you wsliv. the ououcut 7 
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A, At the right hand of the dividend. 

Q. In perfdrmiiig the operation, whenever you have subtracted. 
That must the remainder be less than 1 . 

A. Than the divisor. 

Q. When you have brought down a figure, EUid the divjsor is not 
ooatalned in the new diWdend thus formed, what is to he done ? 

A. Place a cipher in the quotient, and bring 
down another figure ; after which divide as before. 

Proof. Q. How do you prove the operations ? 

A. As in Short L)ivision. 

More Exercises for the Slate, 

. 2. A man wishes to divide 626 dollars equally among 5 men ; 

how many will that be apiece ? ^. 125-^ dollars, or 125 dollars 
and 20 cents. 
^. There are 7 days in one week ; how many weeks are there 

In 877 days? ^. 125f weeks. 

4. A man, having 5o20 bushels of corn, wishes to put it into, 
bins, each holding 16 bushels; how many bins 'will it take? 
j5. 345 bins. 

5. Four boys had gathered! 113 bushels of walnuts ; in divid-, 
ing them equally, how many will each have ? ^. 28^ bushels. 

6. If a man is to travel 1201 miles in 12 months, how many 

is that a month ? £. 100^ miles. 

7. If 1600 bushels of corn are to be divided equally among 40 
men, how many is that apiece ? A. 40 bushels. 

6. 27000 dollais are to be divided equally among 30 soldiers ; 
how many will each have ? A. 900 dollars. . 

9. The salary of the president of the United States is 25000 
dollars a yejtr ; how much is that a day, reckoning 365 days to 

Ihevear? ^.68^f^ dollars. 

10. A reffiraent of soldiers, consisting of 500 meh,are allowed 
1000 pouncu of pork per day ; how much is each man's part P 
A. 2 pounds. 

11. James says that he l^as a half bushel that holds 27000 
beans ; how many will that be apiece for 9 boys, if they be 
divided equally ? How many apiece for 27 boys ? A. 4000 
beans. 12. For 36 boys ? For 54 boys ? A. 1250 beans. 

13. Divide 29876543 by 13. A. 2298195tV 

14. Divide 6283459 by 29. Ji. 216671, 

15. Divide 37895429 by 112. Ji. 338352x52 
la. Divide 29070 by 15; by 18. J9. 3553. 

17. Divide 29070 by 19 ; by 17. ^. 3240. 

5 
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18. Divide 10368 by 27 ; by 36. A, 672. 

19. Divide 10368 by 54 ; by 18. Jl. 768. 
flO. Divide 2688 by 112 ; by 224. Jl. 36. 
21. Divide 10144SS075 by 40^. Ji. 25206. 

t XYIII. When the Ditisok is a Composite 

Number. 

Q. 1. Bought SO yBid$ of cloth for 80 doUan ; how much was that 
a yard 7 Now, as 2 times 10 are 20 (a composite number), it is plain 
that, if there had been but 10 yards, the cost of 1 yard would be o dol- 
lars, for 10 in 80, 8 thnes; but as there are 2 times 10 yards, it is evi- 
dent that the cost of 1 yara wiU be but one half (^) as much : how much, 
Chen, will it be 7 

Rule. Q. MThat, then, appears to be the rule for dividing by a 
eomposite number 7 

A. Divide by one of its component parts firsts 
and this quotient by the other. 

Exercises for the State. 

OPERATION. 



2. Divide 1152 doUan among 
S4 men. 

3. Divide 2520 by 63. A. 40. 

4. Divide 5040 by 28. j9.180. 
By 15. A,Z36. By 24. j9.210. 
By 84. .4.60. By 35. Ji.lU. 
By 72. j«. 70, 



4)1152 4timet6 

' are 24, 

6)288 

Ans. 4 8 dollars. 



ir XIX. To DivinE BY 10, 100, 1000, &c. 

Q. In IT XII. it was observed, that ^mnezinc 1 cipher to anj^ num- 
ber multiplied it by 10, 2 ciphers bv 100, &c. Now, IKvision beiD|^the 
reverse of MultipUcation, what will be the effect, if we cixt off a cipher 
at the ris^ht of any number 7 

A. It must decrease or divide it by 10. 

Q. What will be the effect, if we cut off two ciphers 7 

A. It will be the same 83 dividing by 100. 

Q. Why does it have this effect 7 

A. By cutting off one cipher or figure at the 
right, the tens take the units' place, and hundreds 
the tens' place, and so on. 

Rule. Q. What^ then, is the rule for dividing by 10, 100, d&e.7 

A. Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in tho 
divisor. 
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Q. What are the fi^wes cot off T 

A. The remainder. 

^. What are the other figoures T 

A» The quotient. 

Exercises for tie Siaie. 

1. A prize, valued at ^526 dollars, is to be equally divided 
mnxmg 100 men ; what will be each man's part ? 

2. Divide 1786582 by 10000. J. 

178iVo(n>- 

3. Divide 87653428 bv 10 ; by 100 ; 

by 1000; by 10000; by 100000; by 
1000000. Ji. Remainder to each, -^i 



OPERATION. 

255|26 



25 6 ^js% doUars. 

^' iftftfir* A W(r, TWiftRr» W^^- Quotients, tot^, 
9739257. 

IT XX. When there are Ciphers at the Rioht 

Hand of the Divisor. 



1. Divide 4d60 
dollars among 80 
men. 



OPERATION. 

8 times 10 are 8 1 ) 4 9 6 1 



62 dollars. 

Q. In this example, we have a divisor, 80, which is a com 
posite number ; (thus, 8 times 10 are 80 ;) how, tiien, may wt 
proceed to divide by 10, one of the component parts ? 

Ji. By cutting oft one place at the rignt hand of the dividend, 
as in f XIX. 

Q. How do you obtain the 62 ? 

w9. By dividing the 496 by 8, as usual. 

Rule. Q. As any number, which has a cipher or ciphers at the 
ngHht, eai) be produced by two other numbers, one of wnich may be 
either 10, 100, 1000. &c., now, then, would you proceed to divide W. >i 
there are ciphers at the right of the divisor f . 

A, Cut them off, and the same number of 
figures from the right of the dividend. 

Q. How do you divide the remaining figures of the dividend T 

A. As usual. 

Q. What is to be done with the figures of the dividend whidi afe 
wt off? 

A. Bring them down to lYife ti^\.\cKxA ^ ^iesfe 
remainder. 
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Exercises for the Slate. 

2. How many oxen, at 30 dollars a head, may be bought for 
38040 dollars ? ^. 1268. 

3. Divide 783567 by 2100., -5. ^^ rem. 

4. Divide 2082784895876 by 1200000. A. xf^litrr rem, 

5. Divide 7942851265321 by 12500000. A. tW^M^ rem 

6. Divide 18515952875 by 112000. Ji. rNrhFH rem 



3IisceIlaneous Questions on the foregoing, 

Q, What is the subject which you have now been attending^ to called f 

A. Arithmetic. 

Q. From what you have seen of it, how would you define it ? 

A. It teaches the various methods of computing 
by numbers. 

Q. What rales have you now been through 1 

A. Notation or Numeration, Addition, Subtrac- 
tion, Multiplication, and Division. 

Q. How many rules do these make 7 

Q. What are these rules sometimes called ? 

A, The fundamental rules of arithmetic 

Q. Why 7 

A. Because they are the foundation of all the' 
other rules. 

Q. To denote the operation of these dilTerent rules, we have certaio 
characters ; what is the name of these characters 7 

A. Signs. 

, Q. What do two horizontal straicrht lines signify ; thus, 100 cents :v 
1 dollar 7 

A. Equal to ; as, 100 cents = 1 dollar, read, 
100 cents are equal to 1 dollar. 

Q. What does a horizontal line crossing a perpendicular tell you tv 
do 5 thus, 6-1-10 = 167 

A. To add; thus, 6-f 10=16, read, 6 and 10 
are 16. 

Q. What else does this sign denote 7 

A, A remainder after dividing. 

Q, What does one horizontal straf^tt line tell you to do $ tbos^ 
8— 6»27 
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A. To subtract; thus, 8-^6 = 2, read, 6 from 
8 leaves 2. 

Q. What do two lines, crossing each other in the form of the Ro- 
man letter X, tell you to do 3 thus, 6 X 8 as 49 7 

A* To multiply ; thus, 6x8= 48, read, 6 times 
8 are 48. 

Q. What does a horizontal line, with a dot above and below it, teD 
you to do; thus, 8 -7- 2 >=4 ? 

A. To divide ; thus, 8 -4- 2 f= 4, read, 2 in 8, 
4 times. 

- Q. By consulting^ IT XVII. you will perceive that Division may be 
represented in a difierent manner ; how is this done 7 

A. By writing the divisor under the dividend, 
with a line between them; thus, f = 2, read, 4 in 
8, 2 times. 

Q. What does -^signify, then 7 ^signify 7 ^7 V "^^ 
-W.7 ^7 

Let me see you write down on tlie slatd the signs of Addition, Sab 
traction, MuhipiUcation, and Division. 



Perform the following examples on the slate, as the 

signs indicate. 

1. 87834 + 284 +C5 -I- 32 +100= 88315, -tfjw. 

2. 876345723— 267001345 =609344378, j«7w. 

3. 692784178 X 27839421 = 19286721529249338, Ans 

4. 202884150 -f- 4025 = 50406, .Ons. 

6. 2600—600=2000 + 1828 = 3828,^1*. 

6. 3600— 400 =3200X4= 12800, wtfits 

7. ^JMF^ = 20000, j3ii*. 

8. J^^s^==18,.^hw. 

«• ^ + ¥ + ^^ + ^+¥ = 28,^. 

JO. What is tlie whole number of inhabitants in the world^ 
there being, according to Hassel, in each grand division as M- 
lows;— in 

Europe, one hundred and eighty millions ; 
Asia, three hundred and ei^ty millions ; 
Africa, ninety-nine millions ; 
America, twenty-one millions ; 

Australasia, &c. two millions ? A. eiSSEfiaCM^. 

5» 
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11. What was the nttmber of inhabitants in the following 
New England towns, in 1820, there being in 

Portland, 8;>81; Boston, 43,298; 

Portsmouth, 7,327; Providence, 11,767; 

Salem, 12,731; New Haven, 8,327? 

A. 92,031. 

12. "^^at was the number of inhabitants in the following 
towns, there beiQg in 

New York, 123,706 ; Norfolk, 8,478 ; 

Philadelphia, 108,116; Richmond, 12,067; 

Baldmore, 6S,738; Charleston, 24,7^0; 

Washington, 13,247; Savannah, 7^523; 

Albany, 12,630; New Orleans, 27,176? 

J. 400,461. 

13. How manj more inhabitants were there in New York 
tlian Philadelphia? Philadelphia than Baltimore? Baltimore 
than Boston ? Boston than New Orleans ? New Orleans than 
Charleston? Charleston than Albany? Albany than Provi- 
dence ? Providence than New Haven ? j9. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost : 
What will 800 bushels ? A, 61466 cents. 15. What wiU 2970 
bushels ? What 8900 bushels ? Ji. 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufus 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry; how many did they all have? 
Ji: 162487757. 

17. There are 60 minutes in one hour ; how many hours are 
there in 120 minutes ? In 4800 minutes ? Ji. 82 hours. 18. In 
172800 minutes ? In 1036800 minutes ? A. 20160 hours 
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T XXI. • Repeat the 

TABLE. 

10 mills (m.) .... make . . . } cent ..... ilgn ct. 

10 cents nato ... 1 dime . . . . ■ifn di. 

10 dimes make ... 1 dollar igv $. 

10 dollars ... . . make ... 1 «agle . . . . Agti £. 

1. At 10 mills a yard, how many cents will 4 yards of cloth 
cost? WiU 6 yards? Will 8? 
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2. How many mills are 2 cents ? 3 cents ? 4 cents ? 5 
cents ? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes? 5 dimes? 6 'dimes? 
7 dimes ? 11 mmes ? 

4. How many dimes are 2 dollars ? 5 dollars ? 7 dol- 
fauB? lOdoUars? 12doUars? 

5. How many eagles are 20 dollars? 30 doUars? 40 dol- 
kuB? eOdoUars? SOddlars? 100 dollars? 120doUars? 

(. How many cents are 4i pence ? ^, 6|. 

\, How many cents are 9 pence ? ^, 12j. 

[. How many cents are 18 pence, or J of a dollar? 

w3. 25. 
How many cents is ^ of a ddlar? \S. 50. 

I* How many cents is } of a doUar? wS. 75. 

K How many cents is one dollar? •^. 100, 

K How many cents is a pistareen ? •S. 20. 

h How many cents is half a pistareen? ^, 10. 

>. How many 9 pences in a dollar ? «^. 8. 

|. How many 4 pence-halQ>ennie8 in a dollar ? A. 16. 

6. Yoa buy 4 yards of cloth for $1, and give the shop- 
keeper two fiBy-cent bits ; how much change must he give 
you? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen; how much change must he 
give you ? 

8. You give a mstareen for 1 fish ; how many cents must 
you give for 2? For 3? For 5? For 7? For 9? Forl2? 

9. What will 2 yards of ribbon come to in cents, at 4^ 
pence a yard ? At 9 pence ? At J of a dollar ? At i a dol- 
tw? Atlofadol^p: 



Q. What b the coin of the United States caHed 7 

A. Federal Money. 

Q. When established 7 

A. A. D. 1786, 

Q. By what authority 7 

A^ Con^ess^ 

Q. Which is the money unit 7 

A. Dollars. 

Q. What place do dollars occupy, then 7 

A. The place, of units. 

Q. How are dollars distinguished from dunes » cents, and mills 7 
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A. By a eomma^ or separatrix, at the right of 
dollars. 

Q. What are the figures on the left of dollarg T 

A. Eagles. 

Q. WtAit is the first figure on the right of dollan f 

A* Dhnes. 

Q. What is th« second figUM f 

-4. Cents, 

Q. What is the third figure T 

A. Mills. 

Q. How many of these coins are real T 

A. Four. 

Q. Name them. 

A. The eagle^ the dollar, the dime, and the 
cent. 

Q. Which is a gold coint 

A. The eagb. 

Q. Which are the silver coitisl 

A, The dollar and the dime. 

Q. Which is a copper coin 7 

A. The cent. 

Q. Which is imaginary 7 

A. The mill, as there is no piece of money of 
that denomination.* 

Q. What are all the denon^inatlons of Fedetal If oney f 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of thiese denominations are used maceounts, aiid 
what are they ? 

A. Three ; dollars, cents zrf^ mills. 

Q. What are dollars and eagles called in accounts f 

A. Dollars. 

Q. What are dimes and cents called T 

A. Cents. 

JVoM. — The namei of coins len tiian a dollar expren their vaKie. lliU li 
eoDtracted from MiVLe^ the Latin for tAoiworuf ; Cent from CmCicm, the Latin 
for lamArHi and Dime from JDtme, the French for Untiu 

Q. Wliat does this ehaiacter/5i plac^ befoK numbers, denote Y 

^. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c., increasing finm 
right to left like whole numbers, it follows that any question in Ad0ral 



* There are, however, ha)f eag\tt«, atkiY^aNS diTa««>t««\ «Qnsa 



Money may be performed as in whole numbers ; alsorthat dollars^ eents, 
and mills, may oe called dther all mills, or all cents and mills; thmi, 
4dollar6, S5 cents, and 6 mills, may be read, 4255 mills, or 425 cents 
and mills ; but, in order for this, it will sometimes be necessary to 
mite ciphers between the different denominations 3 when, then, the 
cents are less than 10, where must a cipher be placed in writing cents 
with dollars ? 

A. Between the cents ajid dollars. 

Q. V .>y is this ? 

/is Because, as 100 cents make 1 doUar, cents, 
of course, oqcupy two places ; hence, when the 
cents are less than 10, they must occupy the 
units' place of cents, and a cipher the tons' place 
of cents, 

Q. In -writini^ down mills with dollars, when there arenocents^ 
Ik>w many ciphers most you place between them and dollars ? 

A. Two. 

Q. Why ? ' 

A^ Because, as there are two places for cents, 
wben there are no cents, these places must be 
filled with ciphers. 

Q. How are t dollars and 5 mills written down, then ? 

A. $ 2,005. 

^ How are 3 dollars and 2 cents written down, then 7 

A. $ 3,02. 

' Q. How are 7 dollars and 8 mills written down f 

A. ^ 7,008. 

Q. How are 9 dollars and 1 cent written down 7 

A. $ 9,01. 

Q. How are 1 dollar, 1 cent, and 1 mill written down T 

A. $ 1,011. 

Q. How are 20 dollars and 50 cents written down t 

A. 9 20,50. 



EEDUCTION OP FEDERAL MONEY. 

t XXH* Q. What wwiM yoa call the changing of nombas 
tnm one name, or denommation^ to another, celauu&|^>bft vwcBAX^terv 
My 200 cenu into 2 dolJan 7 

^ Reduction 
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Q. How many mills in 1 cent ? In 8 cents 1 In 9 
Q. What, then, do vou multiply by, to bnng cents 

A. Multiply by 10 mills, that is, 
cipher. (See H XII.) 

Q. How many cents in 20 mills ? In 60 mills ? Ii 
Q. What, then, would you divide by, to brii^ mills 

A. By 10 mills ; that is, cut off the 
figure. 

Q. How many cents in 1 dollar 7 In 2 dollars f '. 

Q. How many ciphers, then, do you annex to doiJai 
into cents 1 

Q. How many dollars in 200 cents 7 In 800 cettf t 

Q. How many figures, then, would you cut off, l» 
dollars 7 

Q. As annexing two ciphers to dollars brin^ Ua^i 
one to cents brin^ cents into mills, how many ciphan, 
annex to dollars m all, to bring them into milts 7 

A. Three. 

Q. How many mills, then, in 2 dollars 7 In 8 dfS. 
Q. How many figures would you cut-off, to brw^ 
dollars 7 

A. Three. 

Q. How many dollars in 2000 mills 7 In 5000 mil 

Exercises for the Slate. 

1. Reduce ^2, 1 c. 1 m. to mills. ^. 2011 

2. Reduce $ 3, 75 c. to mills. Jt. 3750 

3. Reduce $20, 6 c. to mills. Ji. 20060 

4. Reduce $ 8, 25 c. 8 m. to mills. 

5. Redlice fi 4, 28 c. 1 m. to mills. 

6. Reduce $ 480, 6 c. to mills. 

7. Reduce $48 to mills. A, 6405f. 

8. Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. 

10. Reduce 172 cents to dollars. 

11. Reduce 1189 cents to dollars. A, $2^, 

12. Reduce $ 260 to cents. 

13. Reduce $130 to cents. 

14. Reduce $ 2, 45 c. to cents. 

15. Reduce $ 24,06 c. to cents. j9. 416d 

16. Reduce 1265} sts. to dollars. 

17. Reduce 137} cts. to dollars. 

18. Reduce 1212} ctsv to dollars. 

10 Reduce 12000 cts to dollars. A, $ 14 



Jt 
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ADDITION OF FEDERAL MONEY.* 

If XXIII. 1. What vill 20 pencils come to, at 5 cents 
for 10, and 10 dimoB for 10 ? 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is the sum of 6 cents, 12 cents, 20 cents, and 2 
dhnes? 

4. If you ^ve 25 cent? for atop, 25 cents for a knife, and 
1 dime for a slate, how much do they all come to ? ^ 



Q. Whal is this, which you have now been doing, called ? 

A. Addition of Federal Money, 

1. 'A man botight a wa^on for ^32;50| a harness for $15,20, 
ftkid a whip for $1 , 8 c. ; what did the whole cost ? 

Q. How do you perform this opera 
tion ? ', 

A. I place dollars under dollars, 
cents under cents, adding as in Sim- 
ple Addition. 

Q. Why is there a cipher placed 
between thf) $1 and 8 cents ? 

A, Because* the cents are less than 
10. 



OPEEATION. 
$. cts. 
32,50 
15,20 

i,a8 



i4rt5. «48,78 

Froni the preceding remarks we derive thfr following 

RUIiE. 

Q. How do you write dowa cents, doJars, 4&c.? 

A. Cents under ^ i^nts, dollars under dollars, &c. 

Q. How do yea add i 

A, As in Simple Addition. 

Q. Where is the separatrix to be placed 7 

A. Directly under the separating points above. 

Mort Exercises for the Slate, 

%, Wliat is the amount of 3 dollars 2 cents, 2 dollars 5 ceDt% 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, uid 20 
dollars 50 cents? ^.$42,671. 

3. Bought a chaise for $126,18, a watch for f280,25, a coach 
ibr $850,62, a hat for $6,50, and a whip for $2,98 ; how much 
did all these articles come to.^ A, $1266,53. 

4. Bought a cap for $7,50, a coat for $12,13, a i^ of §& 



GO ARItHMKTIC. 

!^ 
Htockings for $1,63, and a cane for if^2JS7 , what was the eoiit c 
the whole ? ^. $24,17. 

5. If I give ten dollars one cent for a cart, liflj doUar& for 
yoke of cattle, seven dollars twenty cents for a plough, sixt} 
five dollars for a horse, thirty-seven dollars fifty cents for soin 
hay, how much will all these come to? Ji, $169,71. 

6. If ^ of an orange be worth 2 cents, how much is } worth 
How much is a whole orange wortli ? 

7. if J of a vessel bo worfli $25000,50, what is the whole vet 
sel worth ? A. $75001,50. 

8. K ^ of a vessel be worth $3700,12, what is a whole vessi 
worth ? A. $14800,48. 

9. If -J of a vessel be worth $10000,50, what is f worth 
I? t? i ? and what part is f -V w3.f=: $20001, f=30001,5( 
\ «= $40002, \ = $50002,50, or the whole ? 

90'* "^li® learner will perceive, that the figures, hereafter annexed to eac 
separate question, show the correct answer, when the proper value is assi^ie 
thorn, which lie must of course do, before he can obtaia the total amooi 
whioh follows. iThis will ftitntsh a proper exercise for tho juds;nient of tb 
pupil, unattended by any discouragement arising ftom a long and tedioc 
process. 

&Cr For tho convenience of the teacher, these is inserted in the Ke§ a fu 
aaac<KttpIete answer to each separate process above alluded to. 

10. If tV ^^ ^6 stock in a bank be worth $2356,56, what i 

A worth ?-471312. -A^ worth P-9420Q4. A, $14139,36. 

11. Bought a quart of brandy for 62^ cents, a quarter of floa 
for 1 dollar 37^ cents, a pound of iiugar for 12j^ cents, 2 ya.*d 
of cotton cloth for 75 cents, 1 vest pattern for 87} cents, 1 dozei 
of buttons for 8 cents, and 2 cotton balls for 6 cents ; how mucl 
did the whole amount to ? A. $3,89. 



SUBTRACTION OF FEDERAL MONEY 

IF XXIV. 1. If you bay a top for 20 cents, 12 maiblei 
for 20 cents, 6 oranges for 10 cents, imd sell them for « 
dimes, shall you make or lose by trading ? 

2. Your &ther gave you 1«5 mills, 4 mills, 1 mill, 2 ttimei 
18 cents ; and said, that if you would tell .him how mud 
more it would take to make a dollar, he would give yonai 
snich more ; how much did it take? 

8. )fou bought a yard of ribbon for 24 cents, gave \ ti 
your sister, and sold the rest at 10 cents for a quarter of i 
f»d ; did you make or lose ? and how much ? 



I 
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4. . * 3 doUars buy one yard of cloth, what is } of a yard 
worth? 

5. A, B, and C, buy a chaise for 90 dollars ; A pays i oS 
It how many dollars do B and C pay ? 

Q. How do yoa write the numbers down 7 

4. As in Addition of Federal Money. 

Q. How do you subtract ? 

A. As in Simple Subtraction. 

Q. How do you place the separatrix t 

A. As in Addition of Federal Money. 

Exercises for tke Slate, 

1. A man owed $36,465, and paid $27,696; how much di8 
hA tiien owe ^ 

OPERATION. 

$36,465 
$27,696 

8 8 , 7 6 9, ^. = 8 dollars 76 cents 9 mills. 

2. Tou borrow $536,15, and pay $236,18; how much remain 
unpaid? Jl. $299,97. 

3. A merchant bought a quantity of coffee for $526,50, whx(^ 
he ailerwards sold for $626,255 ; how much did he make \y 
the sale.' j9. $99,755. 

4. My travelling expenses on a journey were as folio wa 
viz.; stage fare, eighteen dollars ; board, nine dollars fiily cents 
oarrying trunk at different times, seventy-five cents; privat« 
conveyance at one' time, six dollars thirty-seven and a bdk 
cents , and at another, seven dollars ; how much had I lefl, ot 
my return home, of two 50 dollar bills, which I took with me 
^, $58,37^. 

5. From two dollars take twenty cents. M. $1,80. 

6. From 5 dollars take one mill. ^. $4,999. 

7. From one dime take one cent. .^. $0,09. 

8. How much must you add to three dollars twelve and 
half cents, to make four dollars? J. $,87^^. 

0. Subtract 37i cents from 50 dollars. A, $49,62|. 

10. From 4 dollars take 3 dollars 99 cents and 9 miUa 
J. |0,00]. 

11. Suppose I owe the following sums ; to T, $60, 1 eent 
k> G, $356, 7 cents; to P, $23,50 ; to D, $700 ; and my who28 « 
«lock 18 worth no more than $1000^ am 1 in debt moio thanC 
am worth ? and how much ? A, $120 J58 mor? than t an -* woitb'. . 

6 
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MULTIPLICATION OF FEDERAL MONEY. 

IT XXV. 1. What will 20 yards of cloth come to, at $2 
per yard? At $4? At $6? At $10? 

2. What win 10 yards of tape come to in cents, at 3 mills 
a yard? At 8 mills? At 2 cents? At 9 cents? At 15 
cents ? At 12 cents ? ' 

3. How many 9 pences are there in a dollar ? How many 
4i pences ? 

4. At 4 J pence a yard, what will 2 yards of rihbon come 
to in cents? What will 3 yards? 4 yds.? 8 yds.? 12 
yds.? 16 yds.? 20 yds.? 24 yds.? 32 yds.? 48 yds.' 
56 yds.? 64 yds.? 

5. What will 2 oranges come to in cents, at 2 disoiBs per 
orange? Whatwffl3? 5? 6? 7? 9? 12? 15? 



Q. What is this, which you have now been doing, called f 

A. Multiplication of Federal Money. 

Q, How IS the multiplicand to be written down 7 

A. As in Addition of Federal Money. 

Q. How do you multiply ? 

A. As in the simple rules. 

Q. How many places de you retain in \he product for cents aatf 
nulls ? 

A. As many as are in the multiplicand. 

Exercises fwr the Sktte, 

1. At 25 dollars 6 cents 5 mills a month, what will 6 montlw 

labcffcost? 

OPERATION. 

$25,065 
6 



Ans. 9 150,390 = 150 dollars 39 cents. 

% If one pair of ^hoes cost $2^, what will 2 pair cost ?-450 
S pair cost?-675. 4 pair co8t?-900. 5 pair costM125. 7 
pa&M5?S. 9p«r?-42025. Ji. $ff7j50. 3. What wflUS pair 
• •O8t?-2700. 15 pair cost ?-3375. 18 p»ir?-4050. 23 pair?- 
S175. A. $153. 4. What wiU 26 pair cost P-5850. 37 pair 
m^fSaaS. 53 pur co8t?-11925. 75 pair cO0t?-16675. 4. 
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§429,75. 5. What will 85 pair coat P-19125. 150 pair cost ?- 
fcrSO. 183 pair cost .M1175. 165 pair cost P-37125. A. 
$1311,75. 6. What wUl 250 pair cost P-56250. 800 pair cost f- 
180000. A, $2362^. 

7. If your travelling expenses for one day axe 48 c. 5 mills, 
how much will the traTcUing expenses for one year, or 365 
days, amount to at that rate ? A. $177,025. 8. How much will 
the travelling expenses for 2 years .^-354050. For 3 years ?- 
531075. For 5 years ?-885125. For 6 years M062150. A 

f 2832,40. 9. For 7 years .'-1239175. For 9 years .?-1593225. 
or 10 years .?-17r0250. A. $4602,65. 

10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead .' A. $65. 11. What will 3 hogsheads come to?- 
9750. What will 12 .?-39000. What will 15 •'-48750. w^. $975. 
12. What will 25 hogsheads come to .'-81250. What will 35 
hogsheads P-113750. 150 hogsheads P-487500. A, $6825. 

13. If Tfirr o^* \3iQsais. be worth $365,155, what is y^xr worth ? 

M. $730,31. 14. What is -^ worth 7-1095465. x^T7 worth ?- 

1825775. T^ worth .'-2190930. A. $5112,17. 15. What is 

rSxT worth .'-2921240. ^s worth .'-4381860. -^ worth ?- 

B477325. A. $12780,425. 16. What is -j^ worth .'-5842480. 

4§J5 worth .'-7303100. -^a worth .'-9128875. A, $22274,455. 

37. What is -^ worth .'-10954650. ^^ wortli .'-12780425. 

^ worth .'-14606200. A. $38341,275. 18. What is ^ 

worth .'-16431975. -^^s worth F-18257750. f^ worth .'- 

90088525, ij. $54773,25. 19. What is ^ worth .=-21909300.' 

-^^ worth ?-^735075. -^cr worth .'-24465385. ./^. $70109,76. 

20. What is -^^ worth .'-27386625. tW worth .'-28847245. 

•f^ worth .'-^^2863950. ^ worth '-^36515500. A. $125613,32 



- DIVISION OF FEDERAL MONEY. 

f XXyi« 1. Yoa give 13 cents and 5 mills for 2 sticks 
of twist ; how much is that for one stick? 

% If you give 2 dimes and 5 cents for 2 sjates, how much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 doUais, what will 1 pound 
«08t? What will 8 pounds? 5 pounds ? 22 pounds ? 

4. If 20 cwt of hay cost $40, what will 1 cwtcoiBt? 
Whit wai 7 ewt cost? II cwt? 15 cwU? 1 v«\p-^^A^ 



f 
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ors. ? S qra. ? ' 1 qr., or 28 pounds ? 14 pounds ? 7 pounds ? 
oi pounds? 



1. If 12 yards of cloth cost $175,50, what will 1 j&rd cost ? 
OPERATION. 

^n5. 14 62 5 mills ^ 14, 62, 5. 



Q. How do y«^ 

perfonn this exhm- 
pie? 

A. I divide as in 
whole numbers. 



Q. Where do the 5 mills come Aom ? 

A, In dividing the cents, there is a remainder, which, by 
annexing a cipher, makes 60 mills, in which 12 is contained 
5 times, that is, 5 mills. 

From this example we derive the following 

BUI^E. 

Q. How do you divide \ 

A, As in Simple Division. 

Q. What will the quotient be t 

A. The answer, in the lowest denomination of 
the dividend, which may then be brought into 
dollars. 

More Exercises for the Slate. 

2. If you divide $35001,50 equallv among 125 sailors, how 
many dollars will each have ? J. $^,012. 

3. If a bank be worth (30515,50, what is y^ of it worth ? 
J $305,155. 

4. If a vessel and eargo are valued at $20000, what is jfig 
worth? A. $714,2854-. 

5. 16 men draw $2050,65 in a lottery ; how much is eack 
man's part, if it be equal ly divided among them ? A. $128,165-f-. 

6. it a man's salary tie $3650,40 a year, what is that a day * 
A. 10 dollars, 1 mill-j-. 

7. Bought 36 lb. or sugar for $10,50 \ what is that a pound .' 
A. $,391 = 29 cents, 1 null-f-. 

8. If you buy 383 yards of broadcloUi for $5036,50, what is 
thatavard? w9. $13,15+ . ^ 

9. Ir a man's wa^es be $365,40 a year, or 52 weeks, what is 
that a week ? A, $7,0264-. 

10. Divide $1000,60 equally among 2 men.-50030. Among 
3 men^333533. Among 4 men.-2^15. Among 6.-16676a 
Among 8.-125075. .9. $1375,824-)-. 11. Among 10.-1000a 
Among 15.-66706. Among 18.-55588. Among 25.-40094. 
J. $262,378-f . 12. Among 28.-^735. Among 35.-986ea 
Anwng 40.4»016. Among 45.4i2235. Among 60^1d87#^ 
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4f. tl28;349+. 13. Among 70.-14294; Among 85.-11771. 

Among 95.-10532. Among 100.-10006. Amoiig 150.-667. 

tf . $53273+. 14. Among 200.-5003. Among 240.-4169. 

Among 360.-2779. Among 400.-2501. Among 550.-1819.. 

A. $16^1+. 15. Among 17.-58858. Among 19.-52663. 

imong 89.-11242. Among 98.-1021. Among 199.-5028 
«. 138 doUars, 1 miU4-. 

% XXTIL To MULTIPLY BY ^, ^, f , 5j, &0 

1. How much is J of 10.? ioflS? ioHQ? fof90J» 

Q. To multiply 4 by 2. we take 4, 2 times,; to multiply by 1, we 
irtke 4, 1 time 3 and to multiply 4 hy }, we take 4, ^ a time, that is. £^ 
%alfo\4ff and to get this, it is plain that we must divide 4 by S. From 

these remarks what appears to be the rule for multiplying by ;}, -}-, \f 

A. Divide the multiplicand by the figure below 
the line. 

Q. How much is i of 20? f of20? iofl2? f ofl2? foflST 

Q. In these examples, we divide by 5 to get -J- of 20 : then it js 

f4ain,that f is 2 times as much as \y (hat is, we multiply -^ of 20, which 
M 4, by 2, making^S ; but we might multiply 20 by the 2 first, and divide 
by the 5 afterwards ) thus, 2 X 20 = 40 4- 3; 8 times, the same result as 
before : how, then, does it appear that we can proceed to multiply by 

A, Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide. 

Exercises for the Slate. 

1. What will 2f yards of cloth cost, at 28 cents a yard ? 
OPEBATION. Or, 

38 7)28 28 

— ^ 4 = + of 28. .Jl 

56 5 7M40 

20 — 

— 20 = f of 28. 30 

O. How do you multiply by the J^, in Sf ? 
« AsuBual. 

6» 
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Q, How do yoa proceed next? 

A.lmt} of 28, Biaking 4; then multiply the 4 bj ft, 
makinff 90. 
^What do yoa do with the 20? 
Ji, I add it to 56, making 76. 

More Einercises for tht iSlate, 

2. At 30 cents a bushel, what will 19^^ bushels of oats oeet? 
df. $5,72. 

3. Tell me how many yards 50 rods are, or -multiply 50 by 64. 
.>«. 275. 

4. What will 22^^ yards of doth come to, at $11 a yaxd i^ 
245. What will 22^ P-246. What wiU 23^?-260. ^?- 
42. 31if ?-351. 9^?-10d5. j!2. 2239. 5. What wiO, 9| 
yards come to, at $12 a yard ?-33. What will 5} ?-66. 6)?- 
80. 8^?-105. 10i?-122. 15f?-186. S5| ?-306. ^. f89a 

6. If a man's salary be $1200 a year, what will 2s\jr jfeass 
come to .'-2420. What wiU ^ P-3630. 5^ ?-6040. 8^^?^ 
10710, 12|M ?-15598. A. $38398. 

t XXYin, When thb Price is an Aliquot Part 
OF A Dollar, or. Practice. 

1. At 50 cents a bushel, what wfll 2 bushela of amies 
eoet? What will 4 bushels .? How much is i of 4? How 
much is i of 8 ? What will 8 bushels cost, then ? How 
much is i of 12? How much will 12 bushels cost, then? 
How much is i of 40 ? What will 40 bushels cost, then ? 
How much is i of 100 ? What will 100 bushels cost, then? 

2. At 25 cents a peck, what will 2 pecks of salt cost ? 
Will 4 pecks cost ? Will 8 pecks cost? ilow nmch is i 
of 8? How much is 2 of 16 ? Will 16 pecks cost, th^ ? 
How much is i of 20 ? Will 20 pecks cost, then ? How 
much is i of 400 ? Will 400 pecks cost, then? 

3. What will 2 oranges cos^ at 12^ cents apiece ? Will 
4 oranges? Will 8 pranges? Will 16 oranges? How 
much IS i of 16? How much is i of 24? What will 34 
oranges cost, then ? How much is i of 80 ? Will 80 
oranges cost, then ? 

4. At 6i cents a pint, what wUl 2 pints of ale cost ? What 
will 4 pints cost? 8 pints ? 16 pints ? 'How much is -j^ 
cfI6P JEfowmuphisi^^ofSa? WiXl^i^mXa^iQvX^XlBBkl 
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^. What part of a dollar is 50 cents ? 
Q. Why 1 

A. Because 2 times 50 c. are 100 c« == $1. 

Q. What part of a dollar is 25 cents ? 

A. i. 

Q. Why? 

A. Because 4 times 25 c. are 100 c. = ^1. 

Q. What are these even parts called t 

Ak Aliquot Parts. 

Q. When, then^ one number is contained in anomer exactly 2, 3, 4, 
tLC. times, what is it called ? 

A. An Aliquot Part. 

C2- ^hat is the method of finding^ the cost of artides, by takinf;^ 
aliquot parts, usually called t 

A. Practice. 

' Repeat the Table of the aliquot parts of a dollar. 
CtS. CtS. Cts. $ 

50 = ^ of . doUar, becuw 2 X 50 = 100 = 1. 
33i= i of a dollar, becau« 3 X 33^ z= 100= 1 
25 = I .f a dollar, b«eai». 4 X 25 = 100 = 1 

20 = i of a dollar, beean. 5 X 20 = 100 = 1. 
16|i= I of a dollar, beeai»e 6 X 16f = 100 = L 

I2j = I of a dollar, h^a^ 8 X 12|= 100 = 1. 

10 = T^ of » <loWar, beca«e 10 X 10 = 100 = 1. 

6i = tV of * dollar, became 16 X^ 6j = 100 z= 1. 
5 = 2\y .f . dollar, becau., 20 X 5 = 100 z= 1. 

RUIiB. 

Q. From the illustrations now mven, 'whs.t appears to be a cdneiM 
nile for calculating the cost of articles, when the prife is an aliquot pan 
ofttdollairl 

A. Divide the number of gallons, yards, &c. 
by the number of aliquot parts which it takes of 
the price to make a dollar. 

Q. W^at will the quotient be 7 

A. The answer, in dollars. 

Q. For example, what would yo\i dvv\Aft\>^^'*A\«^^^ V^^^^^^*^ 
reutaf 53} cents! 25 ^cehtsT 20 ceola't \^% t^tv^^^ 'S3>3^^'««»^>' 
lOeeaul ^ cents f d cental 



8)360010,00 

$45001,25, Ans. 
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Exercises for the Slate. 

1. What will 360010 yards of cloth cost, at 12^ cents a yartf^ 
««^« * „^^„ Q. How do you get the di- 

A. 12^ cents = I of a dollar. 
Q. How do you obtain the 
25 cents in the answer ? 

A. 1 annex 3 ciphers for 
cents, and continue dividing. 
% What cost 2640 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
•ost P-1170. Will 3600 bushels cost ?-900. Will 4200 bushels 
cost.?-1050. A. $3120. 

4. At 6^ cents, or -r^ of a dollar, what will 6400 yards of tape 
cost .?-400. Will 32000 yards .?-200Q. Will 128000 yards ?- 
WKK). A. $10400. 

5. What will 2700 yards of ribbon cost, at 12i cents a 
yard i>-33750. Will 5400 yards .?-675. Will 1080 yards ?-135. 
A, $1147,50. 

6- What will 42124 oranges cost, at 5 cents, or 3/^ of a dollar, 
apiece? A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard ?-600. At 33J cents a yard ?-400. At 25 cents a yard ?- 
300. At 20 cents a yard?-240. At 12^ cents a yardP-150 
At 6i cents a yard ?-75. A. $1765. 

8. At 16§ cents a pint, what will 2700 pints of brandy 
eost ?-450. At 10^ cents a pint, what will 5400 pints cost .^-540 
A. $d90. 

9. What will 36002 bushels of salt cost, at $1,1^, or 1\ of a 
dollar, a bushel } At $3,25 a bushel ? 

OPERATIONS. 
8)$36002=costat$labushel. 4)36002 
4500,25=rcostat$,12iabu. 2 



$40502,25 Ans. 72004r=rcost at 

9000,50Bscostat25«. 

j9n5. $81004,50sscostat$2|. 

10. What will 3700 acres of land cost, at $12,25 ($12|) an 
acre P-45325. What will 3700 acres, at $15,60 ($15^) an acre ?- 
57350. A. $1026,75. 

11. What wiU 27000 yards of broadcloth cost, at $3,50 ($34) 
a yard ?-94500. At $2,33^ ($2J) a yard .?-63000. At $1,1*4 

($1S) a yard?-30375. At $4,06i ($4tV) a yard .M0968750 

At $1,05 ($l2V) a yard '-?a3r>0. tf. 325912,50+. 
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Questions^ involving the Principles of the foregoing 

Rules, 

1 . A man bought a farm for thirty-six hundred dollars, and 
«tock for the same to the amount of seven hundred and twenty 
. viollars ; what did both cost? and how much did one cost more 

than tlie other ? ^. Both, $4320 ; the farm, $2880 the most. 

2. What is the amount of the following numbers, viz., ten, 
thirty, one million, twenty-six thousand, one hundred and one t 
9. 1026141. 

3. If the minuend be 20002, and the subtrahend 101 what is 
the remainder P-25901. if the subtrahend be 601 dad the re* 
mainder 5025, what is the minuend ?-56^). A. 31527. 

4. If the multiplicand b^ 4200, and the multiplier 48, what is 
tlie product P-201600. If the product be 201600, and the multi 
plicand 4200, what is the multiplier ?-48. A. 201648. 

5. If the divisor be 25, and the dividend 5025, what is the 
quotient .^-201. If the quotient be 201, and the divisor j25, what 
is the dividend F-5025. If the quotient be 201, and the dividend 
5025, what is the divisor .?-25. A. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less .'-^800. If the tess be 120, and the sum 1320, 
what is the greater i'-1200. ^.2000. 

7. 2700342 -j- 72 + 3 -f 1 = Ans. 2700418. 

8. 367895437 — 72591 = Ans. 367822846. 

9. 25432 X 67345 = .^nj. 1712718040. 

10. 360042-^8542 = ^715. 42ifff. 

11. ^^^^^^^(P^^ = An8. 9OOOOOO15W5V. 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
at 25 cents a bushel ; what did the whole cost ? ^.^$13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 3Q 
bushels of cotn, at 53 cents a bushel ; 8 bushels of white beans, 
at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 bfurrels of cider, at $2,37^ a barrel ; what 
was the amount of the whole .' A, $251,625. 

14. A merchant, faiUn^ ^ trade, has on hand foods to the 
amount of $4800, and his borrowed money is $2400 ; the re- 
mainder, after paving his borrowed money, is to be equallv 
divided among 1^1 creditors; how much will each receive t" 

15. A grocer bought 4 loads of wood, at $2,25 a load-9 ; 8 
bushels of rye, at $,50 a bushel-4; 30 pounds of butter, at 
VSt^ cents a pound-^75 ; 340 pounds of cheese, at 6^ cents a 
vouiid-2125 ; for which he paid 5 barrels of flour, at $6,25 a 
M)Tel-3125; 35 pounds of sugar, at 8i^ cents a pound~2975 * S 
gftUoDS of molasses, at 25 cents a gallon-75 ; 15 bushels of ttlt, 
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at $l>12i a bushel-16d75 ; what is the balance between the 
articles bought and sold P A, .^13,85. 

IC. What will be the price of 4 bales of goods, each bale con- 
taining GO pieces, and each piece 4D yards, at 37i| cents a yacrd ? 
A. $4410. 

17. How many oranges, at 2 cents apiece, can be bought fbr 
4 cents.? For ^, or 200 cents? A, 102. For $8600? For 
$10000? A. 930000. 

18. How many yards of cloth, at $2 a yard, may be bought fbr 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A, 18. For 
28 barrels ? For 50 barrels ? A, 117. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be had i>r 60 bushels of oats, at 46 cents a bushel ? At 69 ca itf 
a bushel ? A* 300 gallons. 



FARMERS' BILLS. 

Mr, Gwrge SHmpson 

To Rafua PayweU^ .... Diu 
1828. 
June 5. To 8 barrels Cider, Hi $2,12^^ a barrel, $17,00 

« 8. To 6 bushels Com, " ,58 a bushel, 3,48 

$20,48 
July 16, 1828. Received payment, 

Rujm PaytoeU. 



per In tke':S«2f, such examplofl an the two following hare the several 
prices carried out, which renders the inspection of any erroneous process er 
eeedingly easy. 

Mr, Chauncey Ackley 

To CharUs ThomaSj .... Dr. 
1828. ' 

June 8. To 20 Merino Sheep, a.%,ffi a head, 

" 18. To 25 Calves, " 2,1J^« « 

July 1. To 200 pounds Cheese, « ,0^ " pound. 



12 To 18 « Veal,* «« ,0^" " 

Oct. 15. To 18 " Clover-Seed," ,03|« « 

« 18. To 36 bushels Oats, « ,27} « bushel, 

« 20. To 17 « Corn, " >5 « " 



$210/ l,& 
Nov. 15, 1828. Received payment, 

Gficnrks TKAmQA* 
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MEKCHANT'S BILL. 

Boston, December 18, 1828. 
Mr. Peter Cartful 

Bought of Slephen JVotmst, 

3800 yards Calico, at $,17| a ya;d, 

360 bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds., " ,19| " " , 
40 pieces blue Broadcloth, each 37 

yards, " 4,62i « ** 

400 yards Carpeting, N « 1,18 « " 

SeO pieces Nankin, each 42 yards, « ,39 « «• 



$113651,50 
Received pajrment, 

For Stephen Notrust, 

t John Stimpson, 



REDUCTION. 

IT XXIX, WINE MEASURE. 

Repeat the 



TABLE. 



4 gills (gi.). 

2 pints . . . 

4 quarts , . . 
31^ gallons . . 

42 gallons . , 

63 gallons*. . 

2 hogsheads 

2 pipes . . . 



make 
auJn 
nuke 
make 
make 
make 
make 
make 



1 pint, . . 
1 quart, . 
1 gallon, . 
1 barrel, . 
1 tierce, . 
1 hogshead 
1 pipe, . . 
1 tun, . . 



sign 



^gn J>t 

sign qt. 
gal. 

bl. 

•ign tier. 

niga bhd. 
P- 

T. 



njm 



•ign 



1. At 2 cents a gill, what will 1 pint of molasses cost " 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints ? 
lOpmts.? 12 pints? 20 pints? 56 pints? lOOmnts? 

2. At 24 cts. a gallon, what will 1 qt. of ale cost ? What 
win 2 qts. ? i a gallon ? How much will 48 cents buy ^ 
Win 60 cts.? WiU72cts.? WiU120cts.? WiUlSOcts..' 
WiUieOcts.? 

3. When rum is a dollar a gallon, what is ts.Vi^Tt^^^'^^^s?:^- 



♦ Hojnheajia containing liquorg, moAasBet) k.c. w% Q^ nv\w» ^^^*sXv>»« 
geoenuy exceeding 100 j^loiii 



/ 
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What is a hogshead worth ? What is ^ of a hogshead 
wortli? (A hogshead is divided into 63 parts, or ^Uons; 
tlierefore 1 gallon is ^.) What is ^? ^ ? M ? 

4. At a dollar a gallon, how many quarts will 50 cents 
buy? WiU $2? WiU $2,25 ? WiU $3 ? WiU $3,50? 
WiU$4? Will $6? Will $10? WiU $20? WiU $30? 

5. At $100 a hogshead, what wiU 2 pipes of wine cost ? 
What will 3 pipes ? 4 pipes? 6 pipes? 1 tun? 3 tuns? 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 qts. ? 
In4qt8.? In(>qts.? In 12 qts.? In 20 qts.? 

Q. From what you have now been doing, for what purposes would 

' you infer ibat this measure is used ? 

A. To measure wine, ^piritSj vinegar, oil, cider, 
honey, mead, &c. 

Q. What are the denominations of this measure 7 

A. Gills, pints, quarts, gallons, barrels, tierces, 
hogsheads, pipes, and tuns. 

JVffte. — The wine eallon contain! 231 lolid inches, andis. in the same pro- 
portion to the ale gallon of S8S solid inches, as the pound Troy is to the pound 
avoirdupoii. 

Exercises for the Slate. 

1. In 4 pints how many gills ? In 20 pints how mimy giUs * 
A. i)(.) gills. 

2. How many joints in 16 giUs ? In 80 gills ? A, 2i pints. 

3. How many pints in 2 quarts? In 480 quarts? A. 964 
pints. 

4. How many quarts in 4 pints ? In 960 pts. ? A. 482 qts. 

5. In 2 hogsheads how many gallpns ? In 4137 lihds. ? A» 
?G0757 gallons. 



■•ta 



ALE OR BEER MJSASURE. 

Repeat the 

TABLE. 

2 pints mate ... 1 quart, ....■!«& qt. 

4 quarts in«ke ... 1 gallon, . . . tign gal 

36 gallons main ... 1 barrel, . . . tifn bar. 

54 gallons m«ke ... I hogshead . . aiga hhd. 

1. IJow many pints in 2 quarts ? In 6 qts. ? In 10 qts. ? 
fm^qts.? In 200 qts.? In 600 qto,"? 
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ii. How faany quarts in 8 pints? ' In 10 pints? In Vi 
pints? In ^0 pints ? 

3. What will 1 gallon of beer cost, at 2 cents a quart? 
What will 8 gallons ? What will 4 gallons? WillSgaQons? 



Q. From these examples, what would you infer is the ose of this 
Measure? 

A, To measure ale, beer, and milk. 

Q. What arc the denominations of this measure ? 

A. Pints, quarts, gallons, barrels, and hogsheads. 

JVMe, — A gallon,. beer measure, contaiiis S83 cobi& inches. 

Exercises for the Slate. 

6. How many pints in 2 quarts ? In 3600 qts. ? A. 7204 
pints. 

7. How many quarts in 4 pints.' In 7200 pts.? A. 3602 
quarts. 

@. How many gallons in 2 barrels ? In 620 bar. ? A. 2239S 
gullons. 



Repeat the 

S^ inches (in.) 
4 nails . . . 

4 quarters . 
3 quarters . 

5 quarters . 

6 quarters . 



CLOTH MEASURE. 
TABLE. 



nato 

■mke 
mate 
make 
mate 



1 nail, «i^ na. 

1 quarter of a yd., aign qr. 
1 yard, ...... sifn yd. 

1 Ell Flemish, . . .ign E. Fl 
1 Ell English, . . .ign E. E. 
1 Ell French, . . rign E. Fr 

10? 



1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 
In 11? In 12? In 15? 

2. How many quarters in 1 yard? In j| a yard ? In 1^ 
yds.? In2yds.? InSyds.? In7yds.? In9yds.? In 
12 yds.? In 20 yds.? In 30 yds.? 

^ At 2 cents a quarter, what will 1 yard of cloth cost ? 
i a yd.? li yd.? 2 yds.? 5 yds..^ 7 yds.? 9 vis.* 
I2vds.? 100 yds.? 

4. How many quarters in 2 ells flemish ? 3 ? 5 ? 7 ? d? 
II? 12? 15? 20? 

5. How many quarters in Sella liasMi'^ %'i ^^ "^-^ ^"^^ 

7 
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6. How many quarters in 5 ells French? 7? 9? 11? 
12? 15? 20? 

7. If ^ of a 3rard of cloth cost 10 cts., what cost $ ? |? 

i? I? i? f? H? If? H? 1|? 1ft? 2? 3? 
8? 8? 10? 

6. If i of a yard of tape cost 5 cents, what will 1 yd. cost? 
What will 2 ells Flemish ? 3 ells English? 4 ells French? 



Q. From what you have now been doing, for what purposes would 
you infer that this measure is used ? 

A, To measure all kinds of cloth. 

Q. What are the denominations of this measure t 

A. Inches, nails, quarters, yards, and ells. 

Exercises for the Slate, 

9. How many quarters in 2 yards ? In 26872 yds ? 

Ji, 107496 qra 

10. How many yards in 8 quarters ? In 107488 qrs. ? 

A, 26874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs. } 

.A, 168012 na. 

12. How many quarters in 12 nails .' In 168000 na. ? 

A, 42003 qn 



DRY MEASURE. 

Repeat the 

TABLE. 

2 pints (pt.) .... naim ... 1 quart, dgm qt. 

8 quarts naim ... 1 peck, ..... Mgm pk. 

4 pecks nuJM ... 1 bushel, . . . . fi«n bu. 

How many bushels make a chaldron ? .^.36. 

1. How many pints in4qt8.? lnQ? 7? 9? 10? 50? 
100? 200? 

2. How many quarts in 2 pecks ? In3? 4? 5? 6? 7? 
S? 10? 12? 

3. If you give 5 cents for 1 quart of flax-setd, what wHl 

Specks cost? 3 pecks? What will ^ of a peck? |? f? 

♦ ? i? I? 4? t? How much will 10 cents buy ? 15 
ots.? 20cte.? 25ct8.? 30ct8.? 40cts.? 

4. How many pecks in 3 bushels? In 4? \tl^^ VelV^"^ 
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In 12? In 15? In20? In30? In 40? InSO? In60? 
In 70? In 80? In 90? In 100? 

5. At 10 cts. a peck, what will a bushel of salt cost ? 
What will i of a bu.? } of a bu.? 2 bu. ? 3 bu.? 4 bu. ? 
6bu.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
cts. ? For 30 cts. ? For 60 cts. ? For 70 cts. ? For 80 cts. ? 
For 100 cts.? For 120 cts.? For 160 cts.? For 360 cts.? 



Q. From what you have now been doing, for what purposes would 
70U iiifer that this measure is used ? 

A. To measure corn, seeds, roots, fruits, salt^ 
oysters, coals, &c. 

Q. What are the denominations of this measure ? 

A, Pints, quarts, pecks, bushels, and chaldrons* 

Exercises for the Slate, 

13. How many pints in 3 quarts? In 321 qts.? Ji. 648 pts. 

14. How many quarts in 6 pints ? In 1284 pts. .' A. 645 ats. 

15. How many pecks in 2 bushels ? In 32 bu. ? ^, 136 pks. 



TROY WEIGHT. 

Repeat the 

TABLE. 

24 grains (gr.) . . . mira ... 1 pennyweight, sign pwt. 
20 pennyweights . . maks . . .1 ounce,. ... sign oz. 
12 ounces min ... 1 pound, . . . >igs lb. 

1. How many grains are there in two pennyweights ? . 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents ? 

3. How many pennyweights in 5 ounces? In 10? In 12? 

4. You carry 2 ounces of old gold to a goldsmith, and he 
a^ees to give you 10 cts. a pennyweight for it; how much 
will the 2 ounces conie to ? Will 3 02. ? Will 4 oz. ? Will 
5 ozi ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
10 pounds ? In 12 pounds ? 

d Wlxat will a silver cup come to, that "^^^\^*il"^^a^.^s^ 
if you get 1 doUar an ounce for it? \? ^ovi ^<e\.^ ^fiw^ ^ 
doJa./ Adok.? 5 dels.? 
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Q. How is the fineness of gold expressed f 

A. In carats. 

Q. How man^ carats make an ounce 7 

A. 22. 

Q. How many parts is an ounce of silver divided into? 

A. 20. 

Q. What are the parts called ? 

A. Pennyweights. 

Q. How many carats fine is sucli gold as will abide the fire withoui 
IdM accounted ? 

A. 24. 

Q. How many ounces are there in a pound of silver, that loses 
lothinff in trial ? 

A. 12. 

Q. What is that base metal, which is sometimes mixed with gold 
or silver, called 1 

A. Alloy. 

Q. From what you have now been doing, for what purposes would 
you infer that tliis weight is used 1 

A. To weigh jewels, gold, silver, coin, bread 
and liquors.* 

Q. What are the denominations of this weight 7 

A. Grains, pennyweights, ounces, and pounds. 

Hzercisesfor the Slate, 

16. In 2 pounds how many ounces ? In 4200 pounds i 

A, 60424 oc 

17. In 24 ounces how many poimds .' In 120000 ounces ? 

A. 10002 lbs. 

18. How many nains in 4 pounds } In 3600 pounds ? 

A, 20759040 gr 



AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

16 drams (dr.) . . . m«ka 1 ounce, ^ra ok. 

16 ounces ' . main 1 pound,f >i(B lb. 

96 pounds njlka 1 quarter of a hun- ) 

dred weight, | ■•*» V* 

4 quarters aak* 1 hundred weight, . •!«■ ewt 

20 hundred weight . noa 1 ton, ........ tics T. 

* A pound avoirdupois in hoevior than a pound Trojr, but ui ounce TsfXf li 
iMsvier than an ounce avoirdupoii. 
t Tktb ponnd aToiidopob is eqiial to 14 os. 11 pwt. 154 ffraiBi Trof 
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1. How many ounces in 2 pounds ? In 3? In 4 ? In 5 ? 

2. At 2 cents an ounce, what wDl 2 lbs. of tea cost ? WiU 
31bs.? Wm41bs.? WmSlbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at 10 cts. a 
pound? What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs. ? For 3i lbs. ? 

6. How many quarters in 2 cwt ? In .4 cwt. ? In 5 cwt ? 
In 6 cwt.? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
cwt? In 30 cwt? 

7. At $1 a quarter, what will 2 cwt of sugar cost? Will 
4 cwt? WiU 5? Wine? Wilis? WiU 10? WUllS? 
WiU 20? WiU 30? 

8. How many hundred weight in 2 tons ? How many in 
3 tons ? in 4 tons ? In 5 tons ? In 6 tons ? In 8 tons? 
In 10 tons ? 

9. You buy 2 tons^of hay, and pay 1 doUar a cwt for ifr, 
what wUl it come to ? What wiU 3 tons ? What wiU 4 
tons ? What wUl 5 tons ? What wUl 6 tons ? What wiU 
8 tons? What wUl 10 tons ? What wiU J of a ton? What 

wiU J of a ton ? What wiU ^^ ? (A ton is divided into 20 

cwt or 20 parts ; therefore jV is 1 cwt) What wiU ^ ? 

A? ^(7? ^? W 

10. What wiU ^ of a quarter of coffee come to, at 11 eta. 
a pound? WhatwUl^? ^? |^? /y? 04? What 
wiU 3 pounds? 5? 7? 9? 10? 



Q. From what you have now been doing, for what purposes woaJd 
you infer that this weight is used ? 

A. To weigh all coarse goods, that are subject 
to waste, such as hay, f)our, &c., and all metals 
except gold and silver. 

Q. What are the denominations of this weight? 

A. Drams, ounces, pounds, quarters, hundredi 
and tons. 

Exercises fer the Slate, 

19. How manjr hu^dred weight in 2 tons ? In 2832 toxu t 
A. 66680 cwt. 

20. How many ounces in 2 pounds .' In 104D00 pound*? 
A. 1664032 oz. 

7* 
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21. In 8 quarters how many hundred weight? In 240 qn.f 
jf . G3 cwt. 

22. In 1 hundred weigrht how many quarten ? A, 4 qrt. In 
4 qra. how many pounds ? A. 112. 

A)iC«.~Bj the lait example it appears, that IIS ponnda make 1 bcm^M 
weisht : but in oar populoui towns, especially seaports, traders bay and sell 
by Uie 100 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

20 grains (gr.) . . . m>in ... 1 scrapie, . . . . dgs 3. 

3 scruples nukte ... 1 dram, ■!«& S. 

8 drams main ... 1 ounce, . . . . aifa §. 

12 ounces «•!» . . .1 pound, . . . . ^cb t> 



Q. What is the use of this weight f 

A. By it apothecaries compound their medicines. 

Q. Do they buy and sell by this weight % 

A. They buy and sell by avoirdupois weight. 

Q. What are the denominations of this weight t 

A. Grains, scruples, drams, ounces, and pounds. 

Exercises for the Slate. 

23. How many drams in 2 ounces? In 4360 ounces? A, 
S4896 drams. 

24. How many ounces in 16 drams ? In 6464 drams ? A. 
610 ounces. 



LONG MEASURE. 
Repeat the 

TABIiE. 

*S barley corns (b. c.) main . 1 inch, tifD in. 

12 inches mdbi . 1 foot, >iffa ft. 

3 feet. ........ nuike . 1 yard, dga yd. 

5j- yards nuke . 1 rod, pole or perch rd. 

40 rods make . 1 furloHg, . . . . .ifB fur. 

8 furlongs nMka . 1 mile, s%n m. 

3 miles main . 1 league^ .... «ign lea. 

69a statute miles, . . . majre . 1 degree on the earth, ^ 
000 degrees, the circumference oi lYi^ e^x\\\ 



REDUCTION. 79 

1. If a man tza/vel on&folong in 5 minutes, how far can 
bc^ go in 10 minutes ? In 15? In 20? In 30? 

^. How many barley corns in 2 inches ? In 3 ? In 4 ? 
In 5? In 6? In 7? In 8? In 9? In 20? 

3L How many inches are 6 barley corns? Are 12? Axe 
15? Are 18? Are 21 ? Are 24? Are 27? Are 60? 

4. How many inches in 3 feet ? In 5 feet? In 12 feet ? 

B, How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 6 ? 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongd are there in 2 miles ? In 3? In 
4? In6? In7? In8? In9? 

8. How many miles in 16 fiirlongs ? In 24? In 32? In 
48? In 56? 

9. How muchifl j of amile? Is f ? Isf? Is|? Is 
i? Ui? Isf? 

10. If. you travel a mile in 16 minutes, how much time 

win it take to travel 1^ of a^ mile? Howmuchf? f? |? 
8? . I furbng? 4 furlopgs ? 16 tolongs ? 



Q, What is tke use of long measure ? 

A. To measure length only. 

Q. What Is the use of the league 7 

A* Distances at sea are measured by it. > 

Q. What are the denominations of this measure 1 

A. Barley corns, inches, feet, yards, rods, fiii- 
longs, miles, leagues and degrees. 

Exercises for the Slate. 

25. How many fiirlongg in 2 miles? In 26784 milfi»? 
Jl. 214288 fur. 

26. How many furlongs in 80 rods? In 627360 rods? 
W. 15686 fur. • 

27. In 2 rods how many yards ? In 11010 rods ? (To mul- 
tiply hj 5J, 8}, &c., consult IT XXVII.) A, 60566. 

^. In 11 yards how many rods ? A. 2 rods. In 66 yvada 
how man^ rods ? We cannot easily divide 66 by 5j|, but we 
may multiply 66 by 2, making 132 half yards, which we can 
diiade by 11, the half yards inSj; thus, 66 X 2=:132-^ll=3l2 
rods, Ans. Hence, to divide by 5^, 30|, &c., we need only 
bring the divisor into halves, quarters, ^^., also 4he dividend 
into the same, and the quotient will be the answer. 
89. In 132 yards how many rods ? In4224^«xdi«^. A.l^tssfta^ 
30. B0W many barley corns in % mc\ieB> Itl^^J^ \sv<3mb»> 
-y. 835J01. 
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LAND OR SQUABJB MEASURE. 

Repeat the 

TABLE. 

144 square inches . . . mke 1 square foot 

9 square feet . . . 1 m>ka .1 square yard 

3(U square yards, or ) -, ' , 

aT^iarefeet, \ }• -* 1 square rod. 

40 square rods .... mto 1 square rood. 

4 square roods . . . make 1 square acreu 

640 square acres . . . mate 1 square mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards ? In 4 ? In 
5? In6? In7? In8? In9? In 10? InU.^ In 12? 
In20? In30? In40? InSO? In60? 

3. How many square yards in 36 square feet ? In 45 ? 
In 54? In 63? In 72? In 81? In 90? In 180? In 
270? In 360? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3? In 
4? In 6? In 8? 

5. How many square roods in 80 square rods ? In 120 ? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3? 4? How many rods can you buy for 
120 dollars? For 160 dollars? For 240 dollars? For 
320 dollars ? For 400 dollars ? For 40 dollars ? For 20 
dollars ? For 10 dollars ? What would ^ of a rood cooM 

to? A? A? W tV? W V W i? 



Q. What is the use of this measure t 

A, To measure Icn^h and breadth only. 

Q. What ore the denominations of this measure 1 

A, Inches, feet, yards, rods, roods, acres^ and 
miles. 

Eoaercises for the Slate. 

31. In 2 square roodB how many square rods ? In 450 qaan 
roods ? Jl. 18080 rods. 

32. How many square acres in 2 square miles? In 2343 
•quAie miles ? a. laOOlOO sq. a. 

33. How many square yards in 4 square rods ' In 193000 
square rods ^ Ji. 5856521. 




REDUCTION. 



81 



) 
i 



nakt 



SOLID OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 49olid inches 

40 feet of round timber, or 
50 feet of hewn timber, 

27 solid feet 

128 solid feet, or 8 feet long, 
4 wide, and 4 high, 

1. What will a parcel of wood come to, which is 8 feet 
long, 4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If vou pay 80 dollars for a ton of round timber, what 
win 80 feet come to ? What will 120 feet come to ? 



1 solid foot 
1 ton, or load. 

I solid yarcL 
1 cord of wood. 



Q. What is the use of this measure 1 

A. To measure length, breadth, and depth. 

Q. What are the denoininatu>iis of this measure t 

A. Inches, feet, yards, tons, and cords. 

Exercises for the Slate, 

34. In 2 cords of wood, how many solid feet ? In 28 cords? 
i 3840 feet 

35. How many solid inches in 2 soUd f^t? In 2800 soISa 
JUt P A, 4841856 solid inches. 

96. How many solid feet in 345600 solid inches .? In 691200 
lolid iuches ? A. 600 solid feet 



TIME. 
Repeal the 

TABLE. 

60 seconds (s.) ..... nte 

60 minutes nuke 

S4 hours 

S65^ days 

100 years 

w£bo, 

7 days 

4 weeks 

13 months, 1 day, 6 hours, n«ki 
13 cidiendar noothi . • 



1 mmute, . ligB m 

1 hour, . . iigii h. 

1 day, . . . lign d. 

1 year, . . dga yr. 

1 century,, ^iga cen. 

1 week, . . tiffB w. 
1 month, . dgm mo. 
1 Julian year. 
1 yeax^ . , ««k -^^ 



m ARITHMETIC. 

1. If a man earn a dollar a day, how much will he oam id 
8 weeks? In 5 weeks? In 7? In9? In20? In 40? 
In 4- of a week ? In f ? In ^? In f ? How many weeks 
could you hire him for $7 ? For 14 ? For 28 ? 

2. A hoy is to have $2 a week in a store ; how much most 
the merchant pay him for one month's time ? For 2 ? For 
5 ? For 10 ? How long must he stay to come to 8 dollars ? 
To 32? To 40? To80?' 

3. If a man has $12 a month, what will two months' work 
come to? What wiU 4? What wiU 5? What will 7? 
Whatwill9? What will 1 year ? 2years? ^ofvLmoxOi} 

h^ iV? if? 

4. How many seconds in 2 hours ? In 3? In 4 ? In 5 ? 

In 6? 

5. If a watch click once iii one second of time, how many 
times will it click in two minutes? In 3? In 4? In 5? 
In 6? How many times in ^ of an hour ? InfJ?In^? 

Jni*? 

6. How many minutes are there in 1 hour? In J an hour? 

In i? In f ? In ^? In U? In Ij? Hi 2? In 4? 
In 10 ? 

7. How many hours in 2 days? In 3? In i? In J? 
In A? In 2^? In^? 

8. How many days in 2 weeks ? In 4 weeks ? In 6 ? In 
8? In 12? In 20? In 30? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In 5 ? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? 
In 100? 

10. How many months in 8 weeks? In 12? In 20? 
In 40? 

1 1. How many calendar months in 2 years ? In 4 ? In 7 ? 
In 12? 

12. How many years are there in 24 calendar months ? 
In48? In84? In 144? 

13. If a man have 1 dollar for i^ of a year, what will -A 
c<»Be to ? What will 1 year come to ? How lonff could 
Tou have him for 6 dollars? For 12? For 24? For 36? 
For 60? For 144? 

14. If work he a dollar a day, what would a year's wayea 
oometo? What would If Iy of a year? What^? WTwt 
rir? What^? WhattH? 



aEDucnoN. 

Q4 How many days are there ia each month 7 

A. Thirty days hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

Q. How many days are there in January? in February? In 
If arch ? In Apnl ? In May ? In June 1 In July ? In August ? 
In September ? In October f In Noyenitber 7 In December ? 

Q. How many days has February in Bissextile, or Leap Year ? 

A. 29. 

Q. When the year of our Lord can be diyided by 4 wi^out a re- 
mainder; what is the year called 7 

-4. Bissextile, or lleap Yeai. 

Q. What year was 1832 ? 

A. Bissextile. 

Q. Why? 

A. Because 1832 can be divided by 4 without 
a remainder. 

Q. When will the next Leap Year be? 

Q. How msmy days are there in Bissextile or Leap Year 7 

A. 366.^ ~ 

Q. What are the denominations of this measure 7 

A. Seconds, minutejs, hours, days, years, cen- 
turies ; also weeks and months. 

' Exercises far the Slate. 

37. How many hours in 120 xnlnQtes ? In 9G0360* minutes/ 
4. 16008 hours. 

38. How many days in 4 y«irs?-4x3(554. In 44 years? 
J. 17532 days. 

^. Reduce 2 weeks to days ; 318 weeks to days. .^.2240 
days. 



CIRCULAR MOTION. 

Q. What is meant by Circular Motion 7 

A. The motion of the earth and other planets 
round the sun. 

Q. What is it used for 7 

A. For reckoning latitude aa& \oii!gL\xv!ik!^ 



4M ARITHMETIC. 

Repeat tlie 

TABI^K. 

60 seconds ('') . . . n»ke ... 1 minute, , , , • d§m ' 

60 minutes naa ... 1 degree, , . . . dgm ^ 

«)0 degrees make ... 1 sign, ■!«» S. 

IS signs, or 360 degrees, the whole great circle of the 
Zodiac. 

1. How many seconds are in 3 minutes ? In 6 ? In JO ? 

2. How many minutes are in Ji degrees ? In 5 .' In 6 ? 
In 7? In 9? 

3. How many degrees in two signs ? In 3 ? In 4 ? In 6 ? 

4. How many degrees does the sun travel over in one 
dav, or 24 hours ? A, 360. 



C^. How manv deeprees does the sun pass over in one day, not 
reckoning the nignt, wnen the days and nights are of an equal length ? 

A. 180. 

Q. How many degrees in oine hour t 

-4. 15. # 

Q. Why T 

A, Because the sun travels over the circumfer- 
once of the earth in 24 hours, he must travel- over 
15 degrees in ore hour, for 15 times 24 are 360. 

Q. lT')W many degrees in 2 hours 7 In 4 7 In 6 7 7nl0 7 In SO 7 
Q. What is the duicrence of time, then, between London (ihrongti 

v^ch the meridian ninS; and from which longitude i^ generally com 

putecH and 15 degrees east of London 7 

A. One hour. 

Q. Why? 

A. Because the sun travels 15 degrees in on« 
hour. V 

Q. What is the difference of time between London and 30 degreet 
west of London 7 What 60 degrees 7 What 75 degrees 7 

Q. The difference 'in distance between Washington in the District 
of Columbia, and MissouriopoIIs in Missouri, is 15 degrees ; what is tia 
difference of time between tnose places 7 

Q, ViThat are the denominations of Circular Motion 7 

A. Seconds, minutes, degrees, signs, and circles 

Exercises for the Slate. 
40. HovmanydejrnesinSnigiui? In9602iignt? Ji. 1061M 



REDUCTION. 86 

41. In 120 minnteB how many degrees ? In 19S000 minutes ? 
A. 3202 degrees. 

TABLES OP PARTICULARS. 

Q. How many single things make a dozen? A, 12. 

Q. How many dozen a gross?. » -4. 12. 

Q. How many dozen a great gross ? . . . . ^. 144. 
Q. How many single things a score ? .... -4. 20. 

Q. How many score a hundred ? A.^, 

Q. How many sheets make a quire of paper ? A. 24. 
Q. How many quires make a ream ? , , , , A, 20. 

1. How many single things are in 2 dozen ? In 3.^ In 5? 
In 12 ? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you giyp 1 
cent for a sheet ? What will 3 quires ? What wijl 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel of pork ? A. 200. 
Q. How many pounds in a barrel of beef? A, 200. 

6. What will a barrel of pork come to, at 4 cents a 
pound? 

7. What will 2 barrels of beef come to, at 4 cents a 
pound ? 

BOOKS. 

Q. When a sheet is folded into 2 leaves, what is it 

♦ailed? A. Folio 

Q. When folded into 4 leaves, what is it called ? 

A. Quarto, or 4to. 

Q. When folded into 8 leaves, what is it called ? 

A, Octavo, or 8vo 

Q. When folded into 12 leaves, what is it called ? 

A, Duodecimo, or 12 mo. 

Q. When folded into 18 leaves, what is it callod / 

A. ^ 3ma 
8 
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STERLING MONEY 

Repeat the 

TABI4E.* 

4 farthings (qrs.) . make ... 1 penny, . . . • ii<ii d 

12 pence oAke ... 1 shillingi . . . u^ s. 

SO shillings make ... 1 pound, iga £ 

1. How many farthings are there in 2 pence? In 3? 
In 4? In 6? In 8? In 10? In 12? In 20? 

2. How many pence are there in 2 shillings ? In 3 ? In 
5? In7? 

S. How many shillings are there in 2 pounds ? In 3 ? 
In 6? 

4. If 1 pair of gloves is worth 8 pence, how many pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair? 

5. When a hushel of wheat costs 10 shillings, what will 2 
bushels cost ? What will 4 > Wiiat wiJi O r WJiat will 9 ? 
What will 12 ? 

6. If 1 cart cost 1 pound, how many shilling* will buy 2: 
How many 3 ? How many 4 ? How many 5 ? How many 
9 ? How many 12 ? 

7. How many farthmgs will buy 2 inkstands, if they cost 
a penny apiece ? How many will buy 3? How many will 
buy 4 ? 

J^Tote. — The characters used for English money are £. for Libra, the Latin 
for pounds ; s. for Solidi, the Latin for shillinga ; d* for Denarii, the Lat*** fnr 
pence ; and qrs. for Q^adranUs, the Latin for fkrthings. 

A pound sterling is equal to $4,44|- cents, Fied. Money 

An English guinea, " 4,75 cents. 

An English shilling *' 23 cents, 

9 1, Federal Money, is equal to 4 s. 6 e?. sterling. 

Q* How is 1 farthing sometimes written? A. i d, 

Q. How are 2 farthings sometimes written ? •^. | d. 
Q. How are 3 fkrthings soonetimes written ? w?. } d. 

Eterr.es for the Sl(U€, 

42. How many sh'itings in 3 pounds? In 4200 pounis' 
JL 84060 shillings 

43. How many pence in 3 shlUings' In 2600 shillinfe? 
^ Sm^penoe 



<( it 
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44. How many larthings in 4 pence ? In 2700 pence ? 
,i. 10816 farthings. 

45. H&w many pence in 8 farthings.^ In 6200 farthings? 
A. 1552 pence. ' 

— , ^,. ■ , — 



PRACTICAL APPLICATION OF REDUCTION, 

Involving the RtUe^ w&h MisceUc^riieoua Examples. 

1. At 20 xsents a quart, what will 2 gallons of rum cost r 
What will 4 gallons ? What will 5 gJlons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to? 
What will 4? What will 6? 

3. How many miimtes in 2 hours ? In 4 ? In 6 ? 

4. How many weeks in 14 days ? In 21 ? In 49 ? 



Q. What are such questiops as these in ? 

A. Reduction. 

Q. What; then, is the changing mmibers from onje denominaticm Ut 
another called ? 

A, Reduction. 

Q, In S bushels of corn, how many P^cka I 

Q. Are 8 pecks of com as much as .2 bushels ? 

Q. Is the value altered, then? 

Q. Do you multiply or divide, to find how many furlongs there are 
m S miles ? * 

Q. When, then, the reduction is performed by multiplication, what 
is it called 1 

A, Redaction Descending. 

Q. Do you multiply or divide to find bow many gallons ihan am 
ki 8 quarts 7 ' 

Q. When, then, the reduction is perfonned by division, what is il 
ofilled? 

A^ Reduction Ascending. 

Q» From the preceding remarks, how many kinds ef redaotioa da 
Aeir» appear to be 1 and what are tiiey ? 

A. Ti¥o ;-^Reductioa Ascending and Descend 

Q» -Whul do you;m«ltipl9^2 ''arioncB by, to bring then» into rods t 
Q» As a.gttuen^ rule, tnen. what oq ]k>i^ mvi\\lvVf ^]i^«ni|;»Vs^ 

A. By what makes a furlong. 

Q. Wbai do you multiply days, boshelt, 4te.>:>^ ^ 
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A. Bushels by what makes a bushel, days by 
what makes a day, &c. 

Q. What do you divide by to brin^ 8 gills into pints 7 
Q. As a general rule, then, what must you divide gills, minutes, 
quarters, &c. l>y ? 

A. Gills by gills, minutes by minutes, quarters 
by quarters, &c. 

Q. Why do you divide thus ? 

A, Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, &c 



Q. What do you multiply pounds (money) by ? 

A. Shillings. 

Q. Wiiat do yen multiply shillings by 7 

A. Pence. 

Q. What do you multiply days by 7 

A. Hours. 

Q. What do you multiply by, to bring 25 pounds into fajrthings 7 

A. By 20, 12, and 4. 

Q. How do you bring 40 cwt. into tons 7 I cwt. into drams 7 
1 ton into drams 7 Drams into tons 7 Drams into cwt. ? 1 lb. into 
grains 7 Grains into pounds 7 Ells Flemish into nails 7 Nails into 
ells Flemish 7 Quarters inco ells English 7 Ells English into quarters 7 
B bushels into pints 7 200 pints into bushels 7 3G0 degrees into inches 7 
Feet into furlongs 7 5 weeks into seconds 7 Seconds into weeks 7 
Years into seconds 7 Seconds into vears 7 How do you tell what I 
tun of wiue wiU cost, at 6 cents a gill 7 

Exercises for the Slate, 

46. At 6 cents a pound, what will 2 qrs. 8 lbs. of sugar costi* 
OPERATION. 



qrs. lbs. 
2 8 
28 

66 lbs. 
8 lbs. 

64 lbs. 
6 cts. 



08,84 Ans. 



O. Why do you multiply the 2 qrs. by 
28 lbs. ? 

A. Because, since it takes 28 pounds 
to make 1 qr., there will of course be 28 
times as many pounds to quarters; that 
is, 28 times the quarters. 

Q. What do you do with the 8 lbs. ? 

A. 1 add it to 56 lbs., making 64 lbs. 

Q. Why do you multiply the 64 lbs. by 
6 cents .' 

A, Because) every pound of sugar oool 
6 cents ; that is, 6 tknes the pounds. 



KEDUCnON. 8D 

Ihw>f qjf' the foregoing ExcanpU. 

47. How majay quarters of 8ii|^ eon yoa bay for 384 cents, 
at 6 cents a pound ? 

Q. Why do you fi- 
▼ide 384 cents by 6 
cents? 

A. Because^ since 
there are 6 times as 



OPERATION. 
6 ) 384 

28 jn ( 2qr8. 
56 



8 lbs. Ans, 2 qrs. 8 lbs. 



many cents as pounds, 
as onen as 6 is con- 
tained in 364, so many 
pounds there will be. 
Q. Wjiy do you divide 64 pounds by f& pounds ? 
A. Because every 28 pounds make 1 quarter. 
Q. What, liien, appears to be the method of proof ? 
A. Reverse the operation ; that is, make the divisors in the 
o|yeration the multipliers in the proof, and the multipliers the 
divisors. 

Kr Iq examples like the IbHowinf, where more than one operation in a limple 
ffileia employed in their solation, their entire work is inserted in the Key, by 
means of rfms, indicating the exact process of each, with all their intermediate 
results, to the final one, or answer. Besides, when the question is at all intr»- 
•ote, the reason for every step in the required operation is fblly shown. 

More Exercises for the Slate. 

48. At 5 cents a ^ill, what will 8 pints of rum cost ? A. $1,60. 

49. How many gills in 20 pints ? In 40 pints? A. 240 gills. 

50. How many pints in 80 gills ? In 120 ? A. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 cloUars a gallon , 
hew much did it amount to ? A. $945. 

52. How many hogsheads in 126 gallons.^ In 945 ? A. 17. 

53. At 6 cents a quart, what will I hhd. of molasses come to ? 
A. f 15,12. 

54. How many quarts are there in 3 hhds.? In 100.' A. 
95956. 

55. How many hogsheads are there in 756 qts. ? In 252 qts. ? 
A. A, ^ 

56. 'Sold 1 tun of wine, at 5 cents a gill ; what did I get for it ? 
Af403,20. 

57. How many g^Hs in 10 tuns? .^.80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins cost < 
A, $31,36. 

69. How many pounds in 15 cwt. 1 qr. ? A. 1708. 

60. At 8 pence a peck, how many pence 'vv\V^^Wft\\c\% ^ ^ai«^ 
•out? A.m. ^ 

61. How muiv pence are there in ^ ik^Wti^^ A. '^ASi. 
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69. How many pei^ce in 5 £. ? In 10 ? Ji. 3600. 

63. How many ponnds in 480 d. ? In 1440 d. ? ^. 8. 

64. Howman7ftjrthingiin4£.? J. 38^0. 

65. At6penceperlb.,wluitwilltwoqn. ofriceooft? A, 
pence. 

66. How many q^. of rice, aft 6 pence per lb., may be bongiU 
for 336 pence? A. 2 qrs. 

67. At 6 cents a ffill, what will 1 ton of wine eoft? 
^. ^,84. 

60. How many tuns of wino, at 6 cents a gill, nunr be bongbl 
for 1483,84. A, 1 tun. 

G9. At 9 pence per quart, what will 16 gals. 2 qts. of mpliinws 
come to in pence ? A. 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, maj 
be bought for 5&1 pence ? . A. 16 ^bIs. 2 qts. 

71. What is the value of a sUver cup, weighing 10 oc. 5 pwts. 
la JTS., at 5 mills per grain ? A. $24,69. 

72. At 5 mills per grain, what will be the weight of a ailver 
tup that $24,69 will purchase .' j9. 10 oz. 5 pwts. 18 gn. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. iB lbs. of 
sugar .^ A, $76,08 cts. 

74. How manV hundred weight of sugar, at 12 cents per lb., 
may be bought for $76,06 f A. 6 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeke, 6 da. 
12 h. labor come to in pence ? A. 1872(80. 

76. How many years' work, at 9 pence per hour, may bs 
Qt)tained for 187380 pence.' A. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ? 
A, $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost^ 
A. $12,80. 

79. At 1 £. 2 s. 6i d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
flax-seed cost ? A, $77,22. 

81. How many shHlings, at 2 farthings a gill, will 5 T* 1 p. 

1 hhd. 2 gals. 2 qts. 1 pt. 3 gills, cost ? A. 1935 s. 7 d. 2 qr». 

82. At 2 shillings a quarter, how many dollars will 8 yds. 1 qv. 
of broadcloth cost? A. 11. 

6X At 2 pence a gill, how many dollars will buy 50 gak. 

2 qts. 1 pt. 2 gills of Je ? A. $45,(^. 

84. In 3600 dollars, how many farthings ? A. 1036800. 

85. In 1036800 farthings, how many ddhurs ? A. 3600. 

86. In 25 guinea, of ^ s. each, how many pence ? A. 8400. 

87. In 840^ pence, how many guineas.^ A. 25. 

88. In 15 lbs. how many ounces, drams, scruples, and grain* '' 
•^. 160 ounces, 1440 drams, 43S0«ctuiE^^,^^^ ^Emuaa. 
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89. In 86400^ grains, how many scruples, drains, and ounces ^ 
«tf. 4320 scruples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, how inany rods ? A. 81950. 

91. In 81950 rods, how many miles .'* A. 256 m. 30 rods. 

92. In 15 lea. 1 ra. 6 fur. 28 rods, 4 yds. how many baxlew 
corns? A. 8903304. 

93. In 8903304 barley corns, how many leagues .' A. 15 lea. 

1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 n. how many nails } A. 
1804 qrs. 7218 na. 

95. In 7218 na, hOw many ells English? A. 3C0 E. E.4 qrs. 

2 na. 

96. In 3000 E. Flemish, how many nails ? A. 36000. 

97. In 36000 nails, how many E. Flemish? A. 3000. 

98. In 500 acres, how many roods ? A. 2000. 

99. In 1^000 roods, how many acres ? A, 500. 

100. In 15 tons of hewn limber, how many solid inches ? 
A. 12D6000. 

101. In 121)6000 solid inches of hewn timber, how many tcma ? 
A 15. 

102. In ^0 cords of. wood, how many solid inches ? A. 
4423680. 

103. In 4423680 solid inches, how many cords of wood? 
v3. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints ? 
A. 32063. 

^ 105. In 32063 pipts, how many bushels ? A. 500 bu. 3 pks. 
7 qts, 1 pt. 

10(). In 2a tuns of wine, how many gills ? A. 161280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days. 20 hours, 50 minutes, and 37 
seconds, how many seconds? A. 11386731037. 

109 In liaS6731037 seconds, how many years ? A. 360 yrs. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

110. In 8 signs of the Zodiac, how many seconds ^ A. 
864000. 

111. In 20 purses, each containing' 21 guineas, how many 
•hillings, pence, and farthings ? A. 11760 s. 141120 d. 5644>4) 
far. 

IS 2. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how manjr 
grains? A. 158500. 

113. In 239139 grains, how many ingots, each 6 lbs. 11 07. 
15 grs. ? A. 6. 

114. A lady sent a tankard to a silyersmith, that weighed • 
5 lbs. 3 oz. and ordered it to be made into spoons, each to weigh 
2 oz. 2 pwts ; how many spoons did it make \ Ji.*.^. 

115. A goldsmith, baying 15 ingola oi^ sW'Metv ear>A ^^V^^^vvNi^ 
a lbs. 7 oz. 3 pwta., which he wishes Vo make V\VvO\.^iV«\a ^1 SL^**.- 
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8 oz., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons of 1 oi. 
15 pwts., and of each an equal number, how many will there be 
of each sort ? 

Bring 2 lbs. 8 oz., 1 lb. 10 oz., 11 oz., and 1 os. 15 pwts., into 
pennyweights ; add them up for a divisor ; then bring* 2 lbs. 
V yi. 3 pwts, into pennyweights, multiply by 15 for a dividend, 
di nde, and tlie quotient wiUbe the answer. ^. 7. 

116. In 26880 lbs. of sugar, how many lihds., eaoh 12 cwt* 
J 20. 

117. How many barley corns will reach round the globe, it 
K-.ng 300 degrees? j^. 4755801600. 

118. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles ? j^. 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in going firom Providence to Nor- 
wich, it being 45 miles ? A. 15085-|-. 

121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are ther6 in tha 
remainder ? A, 32000. 

122. In a^ lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds ^ A. 2360565. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, allowing the year to contain 365^ days, or 
365 days 6 hours 1 A, 57687292800. 

124. When a person is 21 years old, how many seconds old is 
he ? A, 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons ; how many was this per hour, 

allowing the year to contain 365 days 6 hours } A. H-jV^S^^r 



COMPOUND ADDITION. 

IT XXX. 1. William bought an arithmetic for 2 s. 6 d., 
and an inkstand for Od. ; how many shillings did both costr 

2. Harry purchased a vest ; the cloth and making cost 5 s.. 
the buttons 9 d., and tlie thread 3 d. j how much did the vest 
cost? 

8. William) Harry, and Thomas gathered some nuts ; and 
^hen they measured them, it vraa fovm^ \)n»x.'^"^Si^^ssi\v3BA:'^ 
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qta. aiid 1 pt, Harry 3 qts. 1 pL, and Thomas 2 qts. ; how 
manv pecks did they ffatiier in all ? 

4. HoTf many pecks fire 3 qts. 4-1 qt-|-4 qts. ? 

5. How many yards are 2 qrs. -|-3 qrs. -|- 3 qra. ? 

6. How many gallons are 1 qt.-f-2 qts. -}- 1 qt ? 

7. How many pence are 1 qr. -|- 3 qrs.—}" 1 qr. ? 

8. How many sliillings are 3 d. -1^ 8 d. -f- 1 d. ? 

9. How many pounds are 10 s. -f- 18 s, -I- 12 s. ? 

10. How many hours are 50 m. -|- 20 m. -j- 1^ m. ? 

11. How many feet are 4 in. -|- 10 in. -^- 11 in.? 

12. How many minutes in 45 sec. -|- 15 sec. -|- 10 sec. r 

13. How many pounds in 8 oz. -|- 12 oz. -|- 12 oz. ? 
14.. How many jbushels in 1 pk.-f"3 pks.-|-2 pks.? 

15. Sol«^ a Virgil, that cost me 12 s. 6 d., so as to gain 1 «. 
6 d. ; how much did I get for it? 



Q. What is this, which you have row. been doin^, called ? 

A. Compound Addition. 

Q. Why do yru call it Compound ? wb^ not Simj^e Addition t 

A. BecaUBe there are more denominations tlian 
one. 

Q What fjo you moan by more denominations than one t 

A. ShiHirigs, pence, &c. in one sum; pecks, 
quarts, pints, &.c. in another siim. 

Q. What^ then, is the collecting numbers of diflerent denommatioM 
into one sum called ? , 

A, Compotifld Addition. 

Operation hy Slate illustrated, 

1 A man bought a cart for 6 £ 128. 3d., a load of hay for3£ 
9a. 7 d., and a cow for 4 £ 4 s. 1 d.; what did he pay for the 
whole ? 

Q. How do foxL write fh« numbers 
down? 

Jl. Pounds under pounds, shUlingi 
under shillings, &c. 

Q. How do you get the 11 d. in the 
answer ? 

A. I find, by adding up the column 
of pence, that it makes 11 d., "whiR-K \ 
wnte under lYi^ ^ioVMcvTvoS.'^'^^fc* 
0. Howdo^ou«^\.\5aa^^iKi^^i=*^'^ 



OPEBATION. 

30 1^ 
^ S. d. 

6 12 3 

3 9 7 

4 4 1 

Ams. £14 S 11 
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A. Adding np the column of Bhillings, I find it nieces 25 s. :=: 
* I £ 5 s. (for 20 8. in 25, 1 time, and 5 oyer), writing the 5 s. under 
the column of shillings. 

Q. What is to be done ivith the 1 £ ? 

A. I must, of course, add pounds to pounds, and, to ds^ this, 
I join, or carry, it to the next column, which is pounds. 

Q. How do you get the 14 £ ? 

A. Adding up the column of pounds makes 13 pounds, and 
1 £ (to carry) makes 14 £. 

From these illustrations we derive the following 

RULE.' 

Q. liow do you place the numbers to oe added ? 

A, Pounds under pounds, shillings under $bil 
lings, drams under drams, &c. 

Q. At which hand do you begin co add 7 

A, At the right. 

Q. How do you add np the 6 .st column ? 

A, As in Simple A'idition. 

Q. What do ypu divide the amount by ? 

A, By as many of this denomination as malhi 
one of the nexf higher, as in Reduction. 

Q. What do you do with the remsiinder 7 

A, Write it underneath. 

Q. What do you carry to the next column 7 

A. The quotient. 

Q. How long do you proceed in this way 7 

A, Till! come to the last column. 

Q. How do you proceed with this 7 

A. Add It up, and set the whole amoant down. 
as in Simple Addition. 

Proof. Q. What is the prtof 7 

A. The same as in Simple Addition. 

More Exercises for the Slate. 

2. Bought a cart for 2 £ 15 s., a plough for 18b. how raucK 
did both cost .? A. 3 £ 13 s. 

3. Bought a coat for 5£ Gs., a watch for 1 £ 190. ; how mucK 
did they come to ? A. 7 £ 5 s. 

4. A man bought one load of hay for 6 £ 3 s. and another 
for 7£15s. 6d. ; how much did he give for both.' A. 13 £ 

S Sold an ox for 10 £ 15 s. 6 d.^ «^ ^o^^ot ^ £,\^%.\\ ^., ^ 
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horse for 12 £ 6 s. 44,; how much money did i receive P 
A. SOiSls. 9d. 

6. Bought of a grocer 3 gals. 2 qts. of mm, 5 gals. 3 qts. of 
gin, and 4 gals. 1 qt. of molasses ; how many gallons did 1 buy 
m all ? A, 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained A% 

fals. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals, 
qts., and the fourth 55 gals. 1 qt. 1 pt. ; how much was sold iu 
all ? A, '213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the 
third 9 cwt 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs. ; what 
did the whole weigh } A. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containing 
20 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 »a., the third 
26 yds., and the fourth 10 yds. 1 qir. 3 na. ) how many yards did 
he buy in all ? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 6 qts. 
at a fourth ) how many bushels d]d he buy in all .'' A. 21 bu. 
<3 pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; how much did both weigh ? 
A, 37 cwt. 3 qrs- 

12. A man travelled in one day '27 iniles, 3 fur., in another 
4ay 30 m. 2 fur. 25 rods; how far did he travel in all ^ A. 57 m. 
6 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the third 

5 cwt. qr. 24 lbs. ; what was the weight of the whole .' J). 
13cwt. Iqr. i91bs. 

14. A man has 3 farms; the first containing 150 acrett, 2 
roods, 25 rods ; the second^ 200 acres, 1 rood^ 15 rods ; and thf; 
third, 100 acres, 1 rood, 10 rods; how many acres has he in all ? 
A. 45] acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till ho 
was 15 yrs. 6 mo. 4 days old ; he then went to. Boston, where hcj 
resided 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Salewi, 
where he remained.4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend in these places in all ? A. 28 yrs. 8 ni 
lw.2d. 

16. A man brin^ to market 3 loads of wood ; the first con- 
taining 1 cord, 64 feet, 864 in. ; the second 2 cords, 63 ft. 64 in. ; 
and the third 1 cord, 60 fl. 931 in. ; how much did he b/ing in 
all * A. 5 cords, 60 ft. 131 inches. 

J7. A goldsmith bought 4 ingots oC 8iVieT,\)aft^T^N.^'i^ ^VwV 
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weighed f^ lbs. 2 oz. 12 pwts., the second 5 lbs. 4 oz. 5 pwt8.,the 
third 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts.; 
what was the weight of the whole ? A. 27 Ibe. 5 oz. 3 pwt0. 

18. James is 10 yra. 2 mo. 3 wka. 4 da. old, Thomas is 11 jn. 
1 1 rao. 5 da. old, Ruflis Is 9 yrs. 10 mo. old, Harry is 14 yrs. old ; 
what is the t^um of all their agesf ^. 46 yts. 2 da. 

{^By maltiplying.tlie answers to the following aumg by 2, the trae aa«vr«ri 
may be obtained. 

jyote. — It will be well for the learner, not only in this, bat in all rules, to 
(iruve hid resalts, when practicable. 

10. Add together 17£ 13s. lid. Iqr.. 13 £ 10s. 2d. 2qr8., 
10 £ 17s. 3d. 1 qr., TJC 7s. 6d. 2 qrs., i£ 2s. 3d. 2qrs., 18£ 
17 ». 10 d. 2 qrs. ./?. 35 £ 4 s. 6 d. 3 qrs. X 2. 

'JO. Add togetlier 4(^ £ 16 s. 5 d. 1 qr., 2£ 8t!. 9 d. 2 qre., 58 ii 
li)s. 10 d. 1 qr., 316 £ ISs.Hd. 2 qrs., 651 £ IBs. 9d. 2 qrs., 
4<.);'>£16s. 5d. .4. 741£6 8. 6d. X 2. 

Si I. Add together 30 £ 10 s. 3 d. 2 qrs., 14 £ 9 s. 8 d. qr., 1£ 

s. I d. 2 qrs., 2£ 8 8. 7 d. 2 qrs., 42£ 9 s. 6 d. 2 qrs., 28£ 5s. 
4 d. 2 qrs. ji. 59 £ 1 i s 9 d. 3 qrs. X 2. 

2-2. Add together ;15 lbs. 10 oz. 18 pwts. 22 grs., 3 lbs. 3 oz, 
h> pwts. 20 grs., 7 lbs. 7 oz. Ibpwts. 13 grs., 5 lbs. 8 oa. 13 pwts. 
M grs., 3 Iba. 6 oz. 9 pwts. 6 grs., 6oz. 10 pwts. 11 grs. Ji. 18 lb*. 
4 oz. 3 pwts. 8 grs. X 2. 

23. Add together 2 cwt 3 qrs. 27 lbs., 1 cwt. 2 qrs. IG lbs., 
3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 
cwt. 1 qr. 15 lbs. ,4. 10 cwt. 3 qrs. 12 lbs. 8 oz. X 2. 

24. Add together 70 yds. 2 qrs. 1 na., 12 yds. 1 qr. 1 na., 9 yds 
tt qr. 1 na.. 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 1 qi 

1 n»i. yi. 118 yds. 2 qrs. 1 na. X 2. 

t£5. Add togetlier 1 pk. 6 qts. 1 pt., 2 pks. 5 qts., 1 pk. 4 qts., 
I pk. :i qts. 1 pt., 2 pk*. 5 qts,, 3 pks. 4 qts. pt. J2. 6 pks. 
a 'jts. pt. X 2. 

'ivi. Add togetlier 26 suis. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt. 3 gi., 
:^J V/1.S. 2 qts. 1 pt. 1 gi., 18 gals. 1 qt. 1 pt., 7 gals. 1 qt. 2 gi., 
3« ga.s. 2 qts. 1 pt. Ji. 6(> gals. X 2. , 

I?/. Add together 80 lea. 1 ra. 5 fur. 30 po., 50 lea. 2 m. 6 fur. 
'£') p6., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 70 
U«a. 1 tri. 3 fur. 10 po., 60 lea. 2 ift. 2 fur. 4 po. A. 167 lea. m. 
'<> fur. S2 po. X 2. 

'^H Add together 367 «crea, 2 roods, 30 rods; 815 acres, 1 
r K)fi, 1(*> rods ; 40 acres, 2 roods, 20 rods ; 60 acres, 2 roods, 30 
r i-t. A. (542 acres, roods, 28 rods, x 2. 

ti.i. S lid mmsurc.— Add to^^etber 12 feet, 1335 inches ; 15 
IV'I, 615 incbi's; 2 feet, 755 inches; 13 feet, 12«3 inclie». 
JJ '^-i Wi, 76() inches, X 2. 

'>'■). idd to^ttber 20 vrs. ?^<?^ tU. 20 U r^C\ vit. 30 sec-.., 20 yrs 
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40 cUi. 10 h. 30 m. 20 sec, l2yTs. 110 da. 13 h. 16 see., 13 yrs. 
8 da. 10 h. 20 m. 14 sec./T yrs. 20 dm. 8 h. 10 m. 12 sec. Jl. 36 
yrs. 271 da. 19 h. 25 m. 46 sec. X 2. 

31. Add together US. 29° 16' 59", 2SP 45' 11'', 8S. 3» 
W 50", 3S. W 6' 10". Ji. 12 S. 1«> 39' 35" X 2. 
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It XXXI* 1. WilliaiQ had 2 qts. of walnuts, and gave 
James 1 pt. ; how many had he left? 

2. James, owing Rufiis 1 s. 6 d., paid him 6 d. ; how much 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. ^ 
kow much did he make by the trade ? 

4. Harry and Rufiis purchased 3 qts. of walnut^ ; Harry 
paid so much towards them, that he is entitled to 2 qts. 1 pt* ; 
now, what is Rufus*B part 

5. A servant, returning with a two gallon ju^ of molasses, 
perceived that it had leaked out some considerable, and, 
wishing to know how much, by emptjring it into a 6 quart 
and 1 pint measure, found it exactly filled the measure ; how 
much had leaked out ? 

6. From 1 gallon take 3 qts, 

7. Prom 8 giQs take 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 
i3. From 2 quarters take 20 pounds. 
i-3. From 3 weeks take 7 days. 



Q^ 'yhat b tins, which you have now been domg, called ? 

A. Compound Subtraction. 

Q. W hat, ti^p, is the takii^^ one ntgnber from another, of dlflereftt 
mia ations, called ? 

.1 Compound Subtraction. 

Q Wherein does Compound differ from Simple Sublractioni? ^ 

A. Simple consists of on\y oive ^ew3td\xv!k5w5i^\ 

ompmnd, of more than one. 
9 



OPERATION. 
4 4 

ydfl. qra. na. 

10 2 3 
7 3 2 



Am. 2 3 1 
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Operation hy Slate illustrated. 

1. A merchant bought a piece of cloth^ containing 10 yds. 
2qn. 3na.; and sold 7 yds. 3qrs. 2 na.; how much haa he feft? 

Q. In this example, how are the nun>> 
bers written down ? 

A. The less under the greater, with 
nails under nails, quarters under qaarters, 
&c., as in Compound Addition. 

Q. How do you get the 1 na. in the 
answer ? 
A. I begin with nails, the least denomi 
nation, and say, 2 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get the 3 qrs. ? 
A. I cannot take 3 qrs. from 2 qrs., but I can borrow, as is 
Simple Subtraction, 1 yd. = 4 qrs., from the yards ; then say^ 
4 qrs. joined or added to the 2 qrs. (the top jSgure) makes 6 qrs., 
from which taking 3 qrs. leaves 3 qrs. - - 

Q. But suppose that, instead of adding first, we subtract first, 
how would you proceed ? 

A. Taking 3 qrs. from 4- qrs. (borrowed) leaves 1 qr., and 5? 
qrs. makes 3 qrs. 

Q. How do you get the 2 yds. ? 

A. I must carry 1 yd. (for the yurd which I borrowed) to T 
yds., making 8yds., wliich, subtracted from 10yds., leaves 2yds 

From this example we derive the following 

RULE. 

Q. How do you write the numbers down ? 

A. The less under the greater, placing each 
denomination as in Compound Addition. 

Q. With which denomination do you begin to subtract? 

A. The least denomination. 

Q. How do you subtract each denomination t > 

A, From the denomination above it, a^ i» 
Simple Subtraction. 

Q. If the lower number in any denomination be greater tl.*tff the 
upper, how do you proceed ? ^ 

A. Borrow as many units as ma^e one in the 
next higher denomination, from which subtract the 
lower number. 

Q. What must the remainder be added to ? 

Jk. The upper number. 

Q. How many do you carry m sucVi twe»'V 
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A. One. 

Q. How do you subtract the last denomination 1 

-4. As in Simple Subtraction. 

Proof. Q. How do you prov6 the operation ? 

A. By adding the Remainder and Subtrahend 
together, as in Simple Subtraction, the amount 
of which must be equal to the Minuend. 

More Exercises for the Slate, 

2. If, from a piece of clotli containing ,10 yds. 2 qrs., you cat 
off 2 yds. 2 qrs., how much will there be left.? .^. 8 yds. 

3. A ^ bought of B a bushel of barley for 8 s. 6 d. ; he gave B 

1 bu. of rye, worth 4 s. 3 d., and paid the rest in money ; how 
much did he pay ? A, is. 3d, 

4. A bought of B a bale of cotton for 20£ 4 s., and B. bought 
of A 4 tierdes of rice for 16£> 18 s. ; A paid B the rest in 
money ; how much did he pay .? .^. 4£ 6 s. 

5. A man bought a wagon fdr (i£ 10 s., and sold it for 12JS 
18 8. ; how much aid he make by the trade ? A. 6i& 8 s. 

^6. A man bought one load of hay for A£> 10 s., and another 
for 5j& 15 s. ; how much more did he give for one tlian the 
other.? ^. ijeSs. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. qr. ^ lbs. ; how much did 
one weigh more than the other .? A. \ cwt. 2 qrs. 27 lbs. 

8. A merchant bought a piece of broadcloth, containing 40 
yds., from which he sold 36 yds. 1 qr. 2 na. ; how much did he 
have left t A. 3 yds. 2 qrs. 2 na. 

9. A OTocer bought a hhd. of rum, containing 65 gals., and 
by acciaent 2 sals. 2 qts. 1 pt leaked out; how many gallons 
did he have left .? A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of corn, weighing 20 cwt. 

2 qrs. 15 lbs:, of which lie sold 10 cwt. 3 qrs. 12 lbs. ; how much 
had he left .? A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rihn f^om a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. ; now much had he left ? 
^. 43 ffals. 3 qts. pt. 1 ffi. n 

12. If, from a i>ox of hutter, containing 20 lbs. there be sold • 
10 lbs. B oz., how much will there be left ? A. 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, then 
be taJken 19 acres, 3 roods, 30 poles, how much will there be 
left? ^.20 acres, 2 roods, 30 poles. 

14. William engaged himself in a store for 3 yrs. ; after 
lia?ing staid 2 yrs. 2 mo. 2 w. 2 d., how ixi\]L<&h. Votk^t \A]V\i& 
to staj ? A. 9 mo. 1 w. 5 d. 

1#. A farmer, btLving raised 40 bu. of toxii»V«^\.^\s^»'^''^*» 
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for Lis own use, and sold the rest ; how much did he sell ? .4. 
16 ba. 2 pks. 

16. A farmer made in one year, from his orchard, 200 bbls. 14 
gals, of cider, of which he sold precisely- 118 bbls. 3 qts. 1 pt-j 
how much had he left for hi^ own use ? A. 82 bbls. 13 gals. 1 pt 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be sold 39 coids and 32 feet, how much will there be leftf 
A, 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miles, 
now, when a man has travelled 30 m. 7 far. 20 rods of the dis- 
tance, how much farther has he to travel ^ A. 14. m. 20 rods. 

19. From 14X 15 s. 6 d. 2 <[r8. take 12X 15 s. 6 d. 3 qrs. A. \t 
19s. lid. 3qrs. 

20. From 1£ take 2 s. A. 18 s. 

21. From 1£ take 2 d. A. 19 s. 10 d. 

22. From 1£ take 2 qrs. A, 19 s 11 d. 2 qrs. 

23. From 1 lb. ^ take 19 grs. j9. 11 oz. 19 pwts. 5 ers. 

24. From 1 ton take 10 oz. A. 19cwt.3qr.27lb.6oz 

25. From lib. take 15 grs. A, 11 oz. 19 pwts. 9 grs. 

26. From 1 vd. take 2 qrs. A, 2 qrs. 

27. From 1 bu. take 1 pt. A. 3 pks. 7 qts. 1 pt. 

28. From 1 yd. take 1 b. c. A. 2 11. 11 in. 2 b. c. # 

29. From 1 yd. take 1 in. A. 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. A. 6 sq. ft. 

^^* ^?"timwl take50cu.in.^ 39 sol. ft.l678sol.iB. 

32. From 1 yr. take 12 h. A, 11 mo. 3 w. 6 da. 12 h. 

33. From 12£ 2 qrs. take 6 d. A. Iljei9 s. 6 d. 2 qrs." 

34. From 10 cwt. 10 oz. take 5 drs. A. 10 cwt. 9 oz. 11 drs. 

35. From 1 E. £. 2 qrs. take 3 na. A. 1 £. £. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A. 7 gals. 3 qts. 1 pt. 3 g 

37. From 12 m. 15 rods take 3 fur. A. 11 m. 5 fiir. 15 rods. 
Il8. From 1 mo. 2 h. take 45 m. A.\ mo. 1 h. 15 m 



COMPOUND MUI.TIPUCATION. 

Y XXXII. 1. If one knife cost 9 d., how many siiil- 
ingfl wiU buy 2 knives ? Will buy 4? WiUbuy6.? WiB 
bnv8? Wmbuyia? 

2. Williajn, having a bosket that would hold 1 qt 1 pt«» 
filled it with nuts ; how many qts. can be put in a basket tiMt 
wiH hold twice as much? B times a9 much? 4 timef-vi. 



COMPOUND SUBTRACTION. IM 

3. At 1 s. 6 d. a bushel, how many shillings will 2 bushels 
of apples cost? Will4bu.? WiU6bu.? WiUSbu.? 

4. Multiply 2 8. 6 d. by 2. 

5. Multiply 2 pwts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by a 

9. How many pence in 2 times 2 farthings ? 4X2 far- 
diings, or 2 qrs. ? 4x3 qrs. ? How many shillings in 2 
times6d..^ 2Xl»d.? 4x6d..J> 5Xl2d..? 8x3d.? 
4X7d.? 3X5d.? Bxl^d..? 

10. How many pounds in 4 times 10 s. ? 3 X 10 s. .^ 
4X6s.? 

Operation hy Slate illustrated. 

1. A merchant bought 5 yards of cloth for 2£i 6 s. 1 d. 3 qr^. 
per yard ; what did the whole cost ? 



Q. How do you get the 3 qrs. 
in tbe answer ? 

Ji. 5 times 3 qrs. are 15 qrs. 
SB 3d. 3 qrs., writing down the 
3 qrs. and carrying 3 d. as in 
Compound Addition. 

^. How do you get the 8 d.? 

A. 5 times 1 d. are 5 d., and 
3 d. (to carry) makes 8 d. 
Q. How do you get the 10 s. i 
A. 5 times 6 s. are 30 s.ssliS 10 s., writing down the 10 s. and 



OPERATION. 

20 12 4 
& 8. d. qrs. 

2 6 13 
5 

Am, £\\ 10 8 3 



carrying the IJB. 

Q. How do you get the 11 JB ? 

A. 5 times 2£ are 10£, and 1£ (to carry) makes 11£. 

From these illustrations we deriye the following 

RULE. 

Q. With which dedominatioQ do you begm to multiply ? 

A, With the lowest. 

Q. How do you multiply that, and each denomination ? 

A. Separately, as in Simple Multiplication. 

Q. How do you divide each product^ and carry ? 

A. As in Compound Addition. 

Proof. Q. What is the proof t 

A As in Simple Multip\ica\ioii 



l(tt AAITHMETIC. 

Mare Exercises for the Slate. 

2. At 5 s. 6 d. a gallon, what will 2 gals, of rum cost ? A. 11 s. 

3. At 2 6. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost?- 
ft-Oa. What will 3 qts. F-7.6-3. What wilU qts. .?-10-l. What 
will 5 qtfl. ?-12.7-l . What will ^ qts. P-15-1-2. Ji, 2£ 10 s. 5 d. 

4. How much wine in 7 bottles, each oontainine 2 qts. 1 pt. 2 
gills P-4-3-0-2. How much in 8 bottles .?-5-2. In 9.? ^0-1-2. 
In 10 f.^^-!. In 11 P-7.2-0-2. Ji. 30 gals. 3 qts. 1 pt 2 gills. 

5* W^at is the weight of 3 doz. silver spoons, each doz. weigh- 
ing 2 lbs. 6 oz. 12 pwts. 3 grs. .?-7-7-16-9. What will 4 doz. weigh ' 
-10-2-8-12. What will 5 doz. .M2.9-0-15. What will 6 doz. ?- 
15-3-12-18. ^. 45. lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load weighing 1 T. 10 cwt. 8 
qrs. 20 lbs. 5 oz. 15 drs. ; wnat was the weight of the whole ?- 
6.2-2-25-7-12. What would be the weight of 5 loads .?-7-13-l. 
17-13-11. Of U loads .M6-17-2.0-1.5, Of 12 loads ?-18-8-0-aO-7.4. 
j3. 49 T. 1 cwt. 3qi». 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days .^-220-2-2. In 15 days .'-551-2-5. In 10 days ?- 
867-2-6. In 9 days P-331-0-3. jJ. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12 pieces, eaA 
, piece 27 yds. 1 qr. 2 na., how many yards ? A. 2628 yds. 



COMPOUND DIVISION. 

If XXXHI. 1, William had 2 qts. 1 pt of wajnuta, 
which he wished to divide equally among his twu little 
brothers ; how many must he give each ? 

2. James bought 2 books for 2 a. Gd. ; how much did he 
pay apiece ? 

3. If you pay 1 s. GtL for 2 inkstands, how many shillings. 
would that be apiece ? 

4. A man bought 4 lambs for 6 shilMngs ; how many pence 
did he pay apiece.^ 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put into 4 little baskets, each of which will hold 7 qts. ; 
will his baskets hold all his walnuts, ox not ? Mid inform m« 
how you do it 

6. 3 men have 4 ffals. 2 qts. of cider allowed them every 
day ; how much is that apiece ' 



1 
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7. How many pence is i of 1 s.? 1 of 2 s.? } of 3 s.? 
ofl8.6d.? ii^ofls.dd.? iofls.6d,? iof2s.6d.? 
of Id.? iofld,2qrs.? 



■Q» What \Srt3niif which you have now been demg, called T 

A' Compound Division. 

'Q. ^\?b«r6ls does it differ from Simple 7 

A. Simple consists of only one denomination ; 
Compound, of more than one. 

Q. What; then^ is the process called, hy which we find bow manj 
ones one number is contained in another of different denominations I 

A. Compound Division. 

Openatan ay JSkOe dUustrated, 

1. A man bought 2 loluis of Uay for 16£ 3 b. 8 d. ; how mueh 
was that a load ? 

OPERATION. ^Q^Howdoyougetthe7£4nth« 



SO 13 
£ B. d. 

2)15 3 8 



Ans. £7 11 10 



A. I begin as in Short Division of 
whole numbers, and say, 2 is con- 
tained in 15£, 7 (£) times, and 1£ 
oyer, writing down the 7 times. 

Q. What do you do with the l£ 
over? 
A. 1£ =a 20 s. which I join or carry to the 3 s., maJdng 23 s. 
Q. How ao you proceed then^ to get the 11 s. ? 
A. 1 say, 2 in 23, 11 times, and 1 s. over, writing down tlM 
11 B. underneath. 

Q* How do you get the 10 d. } 

A, The 1 s. over being equal to 12 d., I join or carry it to 8 d., 
making 20 d. ; then, 2 in 20, 10 times. 

From these illustrations we derive the following 

RULE. 

Q. At which hand do you begin to divide, and how do you proceed ? 

A. With the highest denomination, and divide 
as in Simple Division. 

Q. If you have a remainder, how do you proceed ? 

A. Find how many of the next lower denomi- 
nation this remainder is equal to, which add to 
the next denomination ; aftei wV\\c\\ &h\^^ "^fi. \\sl 
whole numbe 8. 



ARITHMETiC. 

pROtF. Q. Wbat is the proof f 

A. The same as in Simple Division. 

* More Exercises for the Slate, 

2. If 8 tons of hay coat 40£ 14 §. 8 d., what will 1 ton || 
^. 5£li. lOd. 

3. If 11 ffala. of brandy coat 6jC 16 s. 6 d., what wiU 1 
eoat? A, lOs.rd. 

4. If a man spend 60£ 13 a. 4 d. a week, how much ia 
day? A. 8£138. 4d. 

5. If 1 cwt. of rice coat 2£ 6b. 8d.y what will 1 lb. 
A. 0£08. 5d. 

6. You have 31£ 9 b. 6 d. to be divided eanally among 2 mi^ 
how much would it be apiece ?-15«l4-9. How much would 
be apiece to be divided among 3 ?~10-9-10. Among 6 .'-5-4-11 
U7. 3X£9b. 6d. 

7. Will you divide 2 gala. 2 qtB. by 4 ^-0-2-1. By 5 .?-()-! 
By 10 P-O-I. By 2 i'-l-l. A, 2 gals. 2 qts. 1 pt. 

8. Will you divide 96 acrea, 2 roods, 16 rods, by 7?-13-3-ai 
By 8 ?-12 0-12. By 12 ?-8-0-8. A, 33 acres, 3 roods, 28 rods. \ 



Questions to exercise the 'foregoing Rules, 

h What is the sum of the following numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? A. 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37^ cents, 
a pair of Doots for 6 dollars 12^ ; what did the whole cost me ? 
A. $22,50. 

3. Bought a horse for $75, and s«ld him fbr 37^ cents less 
than he cost me ', what did I get for him ? A. $74,62,5. 

4. What will 3200 yards of tape come to, at 64 cents, or -rV^ 
of a dollar, a yard ?-200. At 12^ cents, or | of a dollar .'-400. At 
25 cents, or 4 of a dollar F-800. A, $1400. 

5. How many yards in 31557600 rods f A. 173566800. 

6. How many years in 31557600 seconds, allowing the year 
to contain 365^ ^ys ? A^ 1 year. 

7. At 4 cents a gill, what will 1 tun of wine cost? A 
$322,56. 

8. How much wine can be bought for $322,56, at 4 cents a 
gill? A. Itun. 

9. IHow many rods m i 100 yds. ? In 3300 yds. ? A. 800 rodb 

10. How many dollars in 300£? In 900£? A. $4000. 
IJ. Reduce 5£ 17 a. 6d. to farthinga. A, ^^^ feiObm^. 
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12. Hw BBBij pounds in 5640 ftrthings ? A. &iei7i. Qd. 

13L MoMpr^r 3600 bj 95^. wt. 90600. 

14. Whsi wiH 1 ton of oloTer<4wed ooft, tt 5 milk an ouneii ' 
jff. fl79^. 

1^ At 2 cents an inch, what will 1 yard of oloth ooat <' Jl. 
TScnts. 

le. Reduce 1 ton to ffills. A. 8064 ffillt. 

17. Reduce 30 busheEi to pints. A, 1980 pints. 

la Reduce 4 tons to drams, wl. 9993760. 

19. How .many barley corns will reach across tht AtUntls 
Oeeu, alIowin|r It to be 3000 mi^es. J. 570940000. 

90. How many times will a watch click in 90 years, if it click 
at tbe usual rate of 60 times in a minute ? A. ({311&9000. 

21. A &ther left legacies to his children as follows : to Thom^ 
as TaJS 14 s. 6 d., to William 3 times as much as Thomas, to 

his dau^tei Mary i as much as Thomas, and to Susan, his 
Toongest child, as much as all the rest, lacKing 20jC 13 s. od, : 
how much did each receive ? A, William 997 JE 3 s. 6 d., Mary 
12£ 12s. 5 d., Susan 994£ 16s. 9d. 



Afr, Chitties Testy 

To Lema P. CkUd, , . . . D*. 
J837. 

Jan. ] . To 3 yds. Linen Glotli, at 1 s. 6 d. a yaid, 
** 15. " 1 ton of Hay. at 4 s. 6 d. a hundred, 
Feb. 28. " 25 bushels of Rye, at 3 s. 9 d. a bushel. 
Mar. 9. " 3 cows, at 5jS 10s. ahead, - - • 



£95 18s. 3d. 
Halifax, April 1, 1897. 

Received payment, 

Lewis P. Oiiid. 



FRACTIONS. 



f XXXrV. 1. If one third (I) of an apple coet 2 
cents, what will a whole apple cost r 

2. If one third cost Scents, what will a whole one cost? 
If one third cost 4 cents, what wiU one whole apnle cost ? 
If one thiid cost 6 cents? 8 oentai? ^ c^uXb'^ u^^<«^> 
SO cents? JOOcenta? 



ARITHMETIC. 

3. If you pay 3 cents for one fifth (i) of an orange, what 
will a whole orange cost ? 

4. If you pay 2 dollars for one eighth (1) of a ticket, w)nt 
will a whole ticket cost? 

How many halves to an apple, or any thing ? 
[. How many thirds ? Fifths ? Eighths ? Sixteenths f 
]. When an apple, or any thing, is divided into two equal 
pertB, would you call one of these parts a half or a third? 
into 3 equal parts, what is one part called ? 
Into 4 parts, what is 1 pirt called^ 
Into 5 parts, what is 1 part called ? 
Into 8 parts, what is 1 part called? x 

J. Into 8 parts, what are i parts called ? 
Q. Into 8 parts, what are 5 parts called ? 
Q. When an apple, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, ui 
figures. A. I set the 1 down, and draw a line under it; 
then write the 2 under the line. 

Let me see you write down in this manner, on the slat^ 
One half. One third. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eighths. Eight twelfths. 



Q. What arc such expressions as these called t 

A. Fractions. 

Q. When, then, any whole tfainj^, as an apple, a unit, &c. is broken 
ar .divided into equal parts, what are these parts called? 

A. Fractions. 

Q. Why called fractions T 

A. Because fraction signifies broken. 

Q. You have seen, that, when any whole thinr is divided iiitib a 
parts, these parts are callea thirds ; into 4 parts, called fourths : what 
then, does the fraction take its aame or denomination from % 

A. From the number of parts into which anj 
tiling is divided. 

Q. When an apple is divided iiito 6 parts, and you are desirous oi 
fpwms away 5 parts, how would you express these parts ? 

A. t. 

Q. What is the^ (in |) oalled 7 > 

A. The denominator. 

Q. Why so called? 

A. Because it gives the name or denmiinafiMi 
io the parts. 
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Q. Wlral IS the 5 (in f ) called 7 

A.^ Numerator. 

Q. Why so called ? 

A, Because it numerates or numbers the parts. 

Q. ^Vhicil is the numerator^ then 7 

A. The number above the line. 

Q. Which is the denominator 7 

A. The number below the line. 

Q. What, then, does tlie denominator show 7 

A. The number of part» a unit, or any things 
13 divided into. 

Q. What does the numerator show 7 

A. How many parts are taken, or used. 

Q. In the expressions f-, -^9 -f^y T^9 which are the nmneraton^ 
and which ace the denominators 7 

Q, If yon own ^ of a vessel, how many parts is the vessel suf^ 
posed to be divided into 7 and how many parts do yon own 7 

A. 40 parts^ and I own 28 parts. 

Q. Is I of an apple more than )^ of it 7 

Q. What fraction, then, is greater than ^ 7 Than 1 7 Than \ ? 

Tl^an ^ ? Than | ? AVhat fraction is less than 1 7 Than f 7 Than 

^7 Than f 7 

Q. From these remarks, what appears to b^ a correct definition of 

fractious 7 

A, They are broken parts of a whole number. 

Q. How are they represented 7 

A. By one number placed above another, with 
a line drawa between them. 

N^ in simple Division, you reccrflect, that the remainder was repre- 
sented in like manner; what, then, may justly bo considered tlie ongin 
•f fractions 7 

A. Division. 

Q. What may (he numerator be considered 7 

A. The dividend. 

Q. What may the denominator be oonsidered 7 

A. The divisor. 

Q. What, then, is the value of a fraction 7 

A. The quotient of the numerator divided by 
Che denominator. 

Q« What is the quotient of 1 dollar divided among 2 men 7 

-4. 1. 

Q. Wkat is the motiont of 7 difUed by B V 



lOB ARITHMiilTIC. 

Q. How, then, are fractions represented 1 

A, By the sign of division. 

Q. What does } express ? 

A. The quotient, of which ji;:i* .'I:!::;:''- 



1. If 3 apples be divided equally among 8 hoys, what 
of one apple will each boy receive ? 1 apple among 8 ] 
would be I of an apple apiece, and 3 apples would 
times as much ; that is, f of an apple apiece, ^ns, J. 

2. If 4 oranges be divided equally among 8 boys, i 
part of an orange is each boy's part ? 1 orange amoi 
boyszuj, and 4 oranges are 4 times as much; tha 

f , .^Tw. If 2 oranges among 7 boys? A. f. 9 orai 
among 13 boys ? SK) oranges among 37 boys ? 

3. One orange among 2 boys is i of an orange api< 
how much is 1 divided by 2, then ? Ans, i. How mm 
1 divided by 3 ? A, J. The quotient of 5 divided bi 
A.i. Of3by5? Of7by9? Of8byl3? Of 11 by 

4. What part of one apple is a third part of 2 app 
A third part of one apple is J, and a third part of 2 ap 
must 1)0 twice as much ; that is, | of 1 apple. A, |. 

5. What part of 1 apple is one fourth (i) part of 3 app 
} of 3 apples is 3 times as much as J of 1 apple ; that 
of .1 apple. A*i, 

6. What part of 1 apple is -J of 3 apples ? A. %. W 
pert of 1 apple is -J^ of 4 apples ? w2. f . i of 4 appk 
what part of 1 apple ? Ana. f . 



A Proper Fraction. Q. We have seen that the denomh 
AowB how many parts it takes to make a whole or unit; when, tbei 
numerator is less than the denommator, is the fraction greater, or 
Aao a whole thing or unit 1 

A. It must be less. 

Q. What is such a fraction called t 

A. A Proper Fraction. 

Q. How may it always be known 7 

A. The numerator is less than the denomma^ 

Q. What kind of fractions are 59 i, h &c. t 

Air Improper Fraction. Q. When the numerator is as h 

^rhijger than the denominator, a8,%> ^t i. \i \% 'v^a^'^i ^^^ ^ ^nu 
9 1 whole, or more than 1 wViole *. NvWia «wiVv«.ltwi<vsti wi 



i 



TRAXTtlOSS. lOe 

A. An Improper Fraction. 

<2> How may it be known 1 

A. The numerator is greater than the denomi* 
nator. 

Q. What kind of firacUons are f , -^, f , &c. ? 
A MizcD Number. Q, Wliat is a mixed number 1 

A. A fraction joined with a whole number. 

Q.* What kind of fractions are 15|, 16|, &e. ? 

Q. What kind of fractions are each of the following expressions. 



% XXXT. To CHANGE AN IMPROPER FRACTION TO A 

Whole or Mixisd NuMSf^R. 

1. How many whole apples are there in 6 thirds (§) of an 
apple .J» In 8 quarters (f)? In^? In^? In^'? In 

2. How many weeks in 4j^ of a week? In ^ .^ In 4j^ ? 
fn^? Inl^? 

3. How manypints in f gills ? In -^^s ? In ^ ^e^ 
fft -i|i» gills ? 

4. How much is f of a dollar ? A. $1. Is f .? A.l and 
J = 11. Is-y^? IsY? IsJf? Is-2^? l8-2/? 



Q. Vfkoi is the finding how many whole things, arc contained in an 
hhproper fraction called 1 

A, Reducing an improper fraction to a whole 
or mixed number. 



1. James, by saving i^ of a dollar a day, would save in 39 
days f f ; how many dollars would tha{ be ? 



OPERATION. 

16)33 

Ans, 2-^ ddlars. 



In this example, as 44 make 1 dol- 
lar, it is plain, that as many times as 
16 is contained in. 33, so many dollars 
it is; 16 is contained 2 times and | 
over ; that is, 2^ dollars. 



Rule* ' Q* "What, then, is the rale forFeduclnc«A\sciYt«f^^lMfe 
tkm to a whole or mixed oomber ? 

A. Divide the numerator bv lYie AeTiois\\twX«% 



no ARITHMETrC. 

More Exercises for the Skxte, 

2- A regruaent of soldiers, consuming -^ of a barrel of pork a 
day, would consume in 28 days ^ of a barrel ; h^w many 
barrels would that be ? A,b^ barrels. 

3. A man, saving -^ of a dollar a day, would save m !^ diyi 
^^ ; how many dollars would that be ? A. $73. 

4. Reduce -^§^ to a mixed number. A, 20^. 

5. Reduce ^f^ to a mixed number. A, 72^^. 

6. Reduce -^ to a mixed number. A. 4f . 

7. Reduce ^^ to a mixed number. A. IJ^ft-. 
6. Reduce ^^ to a mixed number. A. 13i^. 

9. Reduce ^^r^- to a mixed number. A. 23j^^. 

10. Reduce -4i^ to a whole number. A, 144. 

If XXXTl. To REDUCE A Whole or Mixed Num- 
ber TO AN Improper Fraction. 

1. How many halves will 2 whole apples nwdce ? Will 3? 
Will 4.? Wili6? Win 20? WilllOQ? 

2. How many thirds in 2 whole oranges ? In 21 ? In 21 ' 
Jn3.? In 31? In 8? In 12? 

3. A father, divi£ng one whole apple among his children, 
gave them -J- of an apple apiece ; how many children were 
there? 

4. James, by saving I of a dollar a day,ibund, after sevexaJ 
days, that he had saved 1| of a dollar ; how many Sths did 
he save ? and how many days was he in saving them ? 

5. How many 7tbs in 2 whole oranges ? In 2f ? In 2f ^ 

ln3f? 

Txds rale, it will be perceived, is exactly the reverse ol 
the last, and proves the operations of it. 

1 . In 30| of a dollar, how many 8thi ? 
i^PBRATION. 

30} 

8 



240 =: the Sths in 30 dollars. 
3 = the Sths in f . 

S 43 = a|^, Afts. 



FRACTIOJSS. Jll 

Rule. Q. What, the&, is the rvAe for reducing^ a mixed or whole 
mimber to an improper fraction ? 

A, Multiply the whole number by the denomi- 
nator of the fraction. 

Q. What do you add to the product 1 

A, The numerator. 

Q. What is to be written under this result 7 

A. The denominator. 

More Exercises for the Slate, 

2. What improper fraction is equal to 20^ ? A. ^i%^ 

3. What improper fraction is equal to 724^ ? A. ^f^ 

4. What Improper fraction is equal to 4f ? .^. ^^. 

5. What improper fraction is equal to l^f ? A, ^. 

6. What improper fraction is equal to Ifr^ ? A. ^f^- 

7. What improper fVaction is equal to 17-]^ ? A, -^j^. 

8. What improper fraction is equal to 144^^? A. -^Ff^* 

9. Reduce 30^^ pounds to 20ths. As ^ of a pound =»1 a ^ 
^=s2s., the question is the same as if it had been stated thus* 
4 , 3^J5 5 s. how many shilli^grs ? Ji. ^^ s 605 riiiliings, 

10. In . ;•* weeks, how many 7thfc ? A, ^ = 101 days. 

11. En 26f pecks, how many ^ths ? Jt, ^^ == 211 quaits. 

^ XXXYII* To REDUCB A Fraction to its Lowest 

Terms. 

Q. When an apple is divided into 4 parts, 2 parts, or f, are evi- 
dently J of the apple : no^, if we take }, and multiply the 1 and 2 both 

byS, we shall have f again.; why does not this multiplying alter the 
viJoe T 

.^. Because, when the apple is divided into 4 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it will 
take parts, when the apple is divided into only 3 
parts, or halves : henee, multiplying only increases 
the number of parts of a wkol^, vf\\.VvQM\. ^^t«is^ 
^e Foiue of the fraction. 



U9 ARITHMETIC. 

Q. Now, if ^-e take f, nnd multiply both the 2 and 4 by 2, we ob 
tain |-r= j- ; what, then, is i equal to 7 

A, f , or f 

Q. Now it is plain that the reverse of this must l>c trae ; for, if wt 

divide both tlio 4> and 8 in t by 2. we obtain J, and, dividing the 9 

and 4 in J by 2^ wc have i y what, then, may be inferred from these 
remarks respectmg multiplying' or dividing both the numerator and de- 
nominator of the same fraction ? 

A. That they may both be multiplied, or di- 
vided, by the same number, without altering the 
vo'ue of the iraction. 

Q. What are the numerator and denominator of the same fractioa 
railed ? 

A. The terms of the fraction. 

Q. What is the process of cbangingp? into its equal 7 called T 

A. Reducing the fraction to its lowest terms 

Mental Exercises, 

1. Reduce j^ to its lowest terms. 

2. Reduce f to its lowest terms, 

3. Reduce f to its lowest terms. 

4. Reduce -j^ to its lowest terms. 

5. Reduce ^ J to its lowest terras. 

6. Reduce 3^ to its lowest terms. 

7. Reduce ^^ to its lowest terms. 

Operation by Slate illustrated. 

1. One minute is ^ of an hour, and iO minutes are v^ ; 
what part of an fao*jr will H make, reduced to its lowest terms? 

Q. How do ypvL get the -j^ in this 
example? 
JS. Sy dividing 15 and 60 each by & 
Q. How do you set the ^ ? 
j9. By dividmg f and 1% each, by 3. 
Q. How do you know that ^ is reduced to its lowest tenna? 
A. Becau4te uiere is no number giieater than 1 that will diHik 
iMh the ternm of ^without a xemaixidet 
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A. Divide doIIi tbe terms of die fractiOD by any 
ntjinb^ that will divide them withoat a remainder, 
and the <pioti»its again in the same manner* 

Q. Whe« k ifefiaetMB said to be iwlRed to its low«si lems t 

JL When th»e is no nomber greater Umn 1 
diat will divide the terms without a remainder. 

Mbre JExerdses for the SUUe, 

1L Bedoee {f cfa barrel to its lowest tenns. A. f . 

3. fieduce ^ of a bogshead to its lowest torms, J. {>. 

4. Bednoe -^^ of a ton to its lowest tenns. jff. ^. 

5. Redpce iW^ ^^ ^^ ^ ^^ lowest tenns. A* ^. 

6. Bedooe fjf of a gallon to its lowest tenns. A. ^. 

7. Bednoe ^fff of an inch to its loweftt tenns. Ji. i. 

tXXXYEDE. To multiply a Fraction by a 

Whole Nubiber. 

1. If 1 apple cost i of a cent, what will S apples co«tr* 
How much is 2 times I ? 

2. If a horse eat } of & buahol of oats in one day, how 
many bushels win he eat in 2 days? In 3 days? How 
much is two times | ? 3 times i ? 

3. William has { of a melon, and Thomas 2 times as 
much ; what is. Thomas's part? How much is 2 times | ? 2 
timesf.' 2time8i? Stimesf? Gtimes^V? 

Q. Prom these examples, ^4)81 efllbct does multiplyinff the numers 
tor by any number appear to have on the valae of the iracllon, if the 
denominator remain tne same 1 

A. It multiplies the value by that number. 

^ %\{meai is isss-^'y but, if we divide the denoininator 4 {\ai) 
by if we obtain ^ j what effect, thten, does diYi<tmv; t^^ vV^xvvN\xv\t«NMi X5r«j 
any number have on the value of a fraclton,\t vW&awiVt^v«»t \«®sic^'«»> 
)me? 

A. It multiplieB the value \>Y tS^^X w>xK5?i^^ 
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3L What is the reason of thlB? 
. Dividing the denominator makes the parts of a whd 
so many times karger; and, if as many are taken, as befiw 
(which will be the case if the nomerator remain the same 
the value of the fraction is evidently increased so man 
times. 

A^ain, as tlie numerator shows how many parts of 
whole are taken, multiplying the numerator by aiiy nombe 
if the denominator remain the same, increases the nun^bc 
•of parts taken; consequently, it increases the value of tfa 
fraction. 

4. At fV of a dollar a yard, what will 4 yards of dot 
cost? 4 times ^ aie -{^ = f of a dollar, Jhu. But, b 
dividing the denominator of -^ by 4, as above ^own, w 
immediately have f in its lowest terms. 

From these iUustrations we desive the following 

Q. How can yoa multiply a fraction by si whole number 7 

A. Multiply the numerator by it without chanj 
ing its denominator. 

Q. How can you shorten this process ? 

A. Divide the denominator by the whole nun 
ber, when it can be done without a remainder 

Exercises far ike Slate. 

1. If a horse consume -^ of a bushel of oats in one day, fao< 
many bushels will he consume in 30 days ? .^. f{- s= 6 bushel 

2. If 1 pound of butter cost ^ of a dollar, what wiU 9G 
pounds cost ? A. ^^ == 30^ ss 30f dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ; whi 
aid it come to P ./9. -^^^s^lSO. 

4. How much is 6 tidies -^ ? A, --Jf =l-iV. * 

d. How much is 8 times \^ ? ^. -^ ssdff »2f 

6. How much is 12 times -ft? A, ff «6A=*=6f . 

7. How much is 13 times ^ ? A, V^ = 3if&. 

8. How much is 314 times f? A. •H^=:=23Sf =r2S4 

9. How much is 513 times ^ ? A. ^^ = 3261?^. 
ift Hbir much is 5311^ timeBH^ A>^h?^«A8aJ4i^ 
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11. How much is ^ times i^? ^ ]L 

12. How much is 13 times Iff? A. ^^tS^i- 

13. How muck is 60 times yf^? ^ i=^^' 

14. At2^ doIlsxBa jaid, wJiatwinSjutlsof doth ecHtr 9 

times 2 are 16, and 9 limes f are %=zli, wiiidi, 9dded to IS^ 
makes 19^ dollazs. A. Tliis |»rocegi is snbsUntaaHj the same 
as IT XXVH., by which the zemaiiiiiig ezasq^les ia this mSc 
naj be performed. 

13. Multiply ^ by 367. A, 1192|. 

16. Mtdtiply6}by211. A. 1450|. 

17. Multiply 3ife by 42. A. 13^^12^. 

% XXXIX* To MLXTiPLT A Whole Number bt a 

Fraction. 

Q. When a namber b added to itsdf several daies, tlits repeated 
addition has been called nmlliidieatioD ; bat the tenn has a imwe exten- 
sive api^cation. It oAen happens that not a whole number only, bm a 
certain portion of it, is to be r^iealed several times ; as, for instance, If 
you pay 12 cents for a melon, what will | of one cost ? ^ of 12 cents is 
3 cents ; and to ret |, it is plaia that we mnst repeat the 3, 3 times, 
making 9 cents, the answer : when, then, a certain portion of the malti- 
piicana is repeated several times, or as many times as the numerator 
shows, what is it called t 

A. Multiplying by a fraction. 

> Q. How much is i of 12? fofl2? iof20T fof20T ^ofST 

iofST iof40? fof40t f of40 7 iof407 

Q, We found in Multiplication, IT X., that when two numbers arc to 
be multiplied tc^ether, eitner may be the multiplier ; hence, to muUiply 
a whole number by a fracti<Mi, is the same as a fraction by a whofe 
Bomber; consequently, the operations of both are the same as that de- 
scribed in IT XXYII. : what, then, is the rule for muitlplying a whole 
Bumber by a fraction 7 (For answer, see IT X ^VII.) 

Exercises for the Slate, 

1. What wni QOO bushels of oats cost, nt-^ of o. dollar a 
bushel ? A. $11^. 

2. What will 2700 yards of tape coc^t, at i of a dollar a yard f 

3. Multiply 425 by 5^. A, 22 0. 

4. MulUply 272 by 15|. A. 4 4di. 
6. Multiply 999 by 2l|. A, '1^1. 

6. Multiply 20 by 5^. jf . m,^ 
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^ XL<» To DIVIDE A FllACTION BY A WhOLE 

1. If 3 apples cost } of a cent, what will 1 appj 
How much IS I -—3 ? 

S. If a horse eat ^ or f of a bushel of meal in^ 
bow much will he eat in one day ? How much is f 

3. A rich man divided f of a barrel of flour among' 
men ; how much did each receive ? How much is f 

4. If 3 yards of calico cost § of a dollar, how much 
yard ? How much is | -7- 3 ? 

5. If 3 yards of cloth cost ^ of Vi dollar, how muc 
a yard ? 

The foregoing examples have been performed l>y sii 
dividing their numerators, and retaining the same den< 
nator, for the following reason, tiiat the numerator teUs 
nany parts any thins is divided into ; as, f arc 4 parts, 
to divide 4 parts by 2, we have only to say, 2 in 4^ 2 
as in whole numbers; But it vnH often happen, that 
numerator cannot be exactly divided by the whole numbei; 
as in the following e;camples. 

6. William divided ^ of an orange among his 2 little 
brothers ; what was each brother's part? 

We have seen, {% XXXVII.) that the value of the fraction 
IS not altered by multiplying both of its terms by the same 

number ; hence J X 2= f • Now, f are 6 parts, and Wil- 
liam can give 3 parts to each of his two brothers ; for 2 in 6, 
3 times. A. i of an orange apiece. 

Q. In this last example, if (in |) we multiply the denomi- 
nator, 4, by 2, (the whole number,) we have |, the same result 
as before ; why is this ? 

A, Multiplying the denominator makes the parts so many 
times smaller; and, if tlie numerator remain the same, no 
lore are taken than before; consequently, the value ifl 
lened so many times. 

From these illustrations we derive the'following 

RtTIiE. 

Q. When the numerator can be divided by the whole numbei with* 
a remainder, how do you proceed 1 

Divide the numerator by the whole number, 
ing the denominator uiid^t \ive 9^oXa«u\., 



fj. YfkBa Hk ■omeator eaimot be Ihitt divided, ti«w d6 )^m 



^. Multiply the denominator by th^ whok 
number, writiiig tbe reswlt under the numerator. 

Exercises for the Slate. 

1. ifSyajdBof tepecost'^oifadottiLrfhowmiiehifliit^tni'' 
How mnch is -^^8. « 

2. Divide f »jy e. A. ^t^A 

3. Divide 1^ by 6. -^flS^iS 

4. Dwide^bya ^rit 

5. *DiTide ^ by 8. (JDtMiii ihi nufiu^aUtt) A. f^. 

C. Divide 2% by 4. ^ ^^ tft 

.Wrtc-l-Wlien » nixed myuber MMi«« t#dtie« H to IM > W > » » »>»'^ ^*»^i^M' , 



7. Divide^ among five men* A, ^T=*i -^hi=%%ss:ij^ 
& Divide ^ by 4. ^. If 

9. Divide 16| by 5. A. '/V ^ m 

10. Divide 25/r by 20. >^. %^^ iif$ 

11. Divide 8f by 6. >^ Jff ^ ' l> 

12. Divide llii by 280. A f/^f 

t XLiI. To ummrvt m$M VuMftH^ iw f^^^^nf^ 

1. A man, owning I ^% Mitfjb^^ <««^ I ^k^)^i ^pi 
nsFt of the whole ]ndk«eMAi«r«9iy.^ #1^ i^^^l^i' i^ I ^ ^^ 

lh»n the feOowinif fflttrtfatiMl ^-' 

Once i H 1, m4 I <</| ^ 4^»W<htfty M^>M ^ 4' ^^^^^ 
n doDe (f XU) Vf aM(l%l);iMy ^ 
making 32; tkitH|4/|s^ 



r%m jArnrn fm ^ f m ^ hf4m$ m mfi^ ^fitm i ^ ^ ^1»*^ 
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consist in multiplying together the two ntimeratoFS for « 
new numerator, and the two denominators for a new de- 
nominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 un- 
der it ; tlms 7 becomes {- ; for, since the value of a fraction 
(t XXXIV.) is the numerator divided by the denominatof, 
tfie value of {^ is 7 ; for, 1 in 7, 7 times. 

From these illustrations we derive the following 

Q. I low do yott proceed to multiply one fraction by another ? 

A. Multiply the numerators together for a asw 
numerator ; and the denominators together for a 
new denominator. 

JiDiU, — ^If the fraction be a minced mraiber, rednce it to an improper fiactioo; 
then proceed a* before. 

Mental Exercises, 
% How much is i- of ^ .^ 6* How much is ^ of ^ ? 

3. How much is ^ of f ? ,7. How much is § of ^^ 

4. How much is f of f ? 8. How much is iV of i^r ? 

5. How much is | of f ? 9. How much is f of -j^ ? 



Q. What are such fractions as these sometimes called ? 

A. Compound Fractions. 

^. What ck>es the word of denote ? 

A. Their continual multiplication into each 
other. 

Exercises for the Slate. 

1. A man, having i^ of a factory, sold % of his part; what 
part of the whole did he sell ? How much is § of i^ ? ' J X iSy 

2. At ^ of a dollar a yard, what will g^ of a yard of doUi 
oost ' How much is j^of^? A, ^J^. 

n .\ * 3X6X3 4.5 

8. Multiply f of f by f A, J^ qy^^^J^i 

4. Multiply f of f by t. ' A. ^^ «%. 



ruAcnoNs i^ 

«. Multiply A of A by h -*• AV^- 

6. Multiply m by f ^. iff* = fH =« li§*. 

A*otc — If the denominator of anjr fiaetioo be eanal to the numerator of 
any other fraction, they may both be drof^Md en the principle explained io 

IT XXXVIL ; thos '^ of } ^ ^ m&7 be Bhortened, by dioppini^ the Bomera- 

^r 3, and denominator 3 , the remaininf tenaa, being mnltiplied tofiether, 

will prodnoe the fi»etioa nqoired ia lower teraw; thw, £ of 7- of 4 =s £ 

The answers to the following examples etpress the jradion in its 
• hnoest terms. 

7. How much is ^ of ^ of f of f ? wJ- A- 
a.Howmuchiaf of ^ off? Ji. ^ 
9. How much is 5^ time8>&|? ^. 30i. 

10. How much is 16^ times 16^ ? A, 272^. 

€1. How much is 201^ times ^ of i? A. W = 3|f . 

XLiII. To FIND THE Least Common Multiple of 

TWO OK MORE NuMBERS. 

Q. 12 19 a number prodaced by multiplyiog 2 (a factor) by some 
«ther factor ; thus, 2 X = 12 ; what, the^, may the 12 be called 7 

A. The mtiltiple of 2. 

Q. 12 is also prodaced by iiialti{]fyiiig mrt oaty 2; but 3 and 6, like- 
wise, each by some other number) thus, 2X 6= 12; 3 X 4== 12 ; 
6 X 2= 12 ; when, then, a ntuaber is a multiple of several factors or 
numbers, what is it called ? 

-4. Thecomraon multiple of these factors. 

Q. As the common multiple is a product consisting of two or more 
^fkctors, it follows that it may be divided by each of these factors with* 
out a remainder; how, then, may it be detenained, wii^har one num- 
ber is a common multiple of two or more munbers, or not t 

A^ It is a common multiple of these numbers, 
when it can be divided by each without a re- 
mainder. 

Q. What is the common multiple of 2, 3, and 4, then ? 

A. 24. 

Q. Why 1 

A. Because 24 can be divided by 2, 3, and 4, 
without a remainder. 

Q. We can divide 12, also, by 2, 3, and 4.^\vVwv\ 16. \«v»»«A«x\ 
what, ihen, is the least number, thai con be tfwiAGdb"^ *1 ^t xmsx^^ vi^Kar 
Jbeis, eaUed f 
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A. The least common multiple of these numbers. 

Q. It toRietiines happens, that one number will divide several other 
immbers, without a* remainder j as, for instance, 3 will divide 12, 18, 
and 24. without a remainder -, when, then, several numbers can be thus 
divid^a by one number, what is the number called 1 

Ap The common divisor of these numbers. 

Q. 12, 18, and 24, may be divided^ also, each by 6, even ; what, 
then, in the g^atest number called, which will divide 2 or more nun- 
bors without a remainder 7 

A. The greatest common divisor.* 

* In IT XXXVII., in reducing fractions to their lowest tomi, we wen 
eometlmet obliged, in order to do it, to perform eevefal operations in dividiitf , 
but, had we only known the gnstett oommon divitor of both terms of the 
fraction, we might have reduMd them hj simply diVidu^ once j heaeo it mar 
sometimes foe coDvenient to have a ni|o 

Tojtnd t^e greatest common divisor of two or more numbers. 

1. Wliat is the greatest conuaoa divisor of 73 and 84? 
OPERATION. 
72)84(1 
72 



12)72(6 
72 

w$. 12y common di- 
viaor. 



In this example, 72 is contained in 84, 1 tioM, 
and !23 remaining ; 72, then, is not a &ctor oi'84 
Again, if 12 be a factor of 72. it must also be a 
factor of 84 J for 72+ 12 =84. By dividing 79 
by 12, we do find it to be a fkctor of 72, ^for 7? 
•4- 12 =:6 with no remainder ; therefore, 12 is a 
common fiictor or divisor of 72 ajod 84 ; and, as 
the greatest common divisor of two or more 
numbers never exceeds their difference, so 12, 
the difference between 84 and 72, must be the 
greatest coqmion divisor. 

Hence, tlie fbUowing Bulb :— Divide the eraater nomber by the less, and, 
if there be no remamder, the less number itself is the common divisor ; but, il 
there be a remainder, divide the divisor by the remainder, always dividing (he 
l«^t divisor by the last remainder, till nothing remain: the last divi«ior is the 
diviBor sought. 

JVot«. — If there be more nomhers than two, of which the greatest commoo 
divigor is to be fbund, find the common divisor of two of them first, and thea 
of that common divisor and one ^ the other numbers, and so on. 

S|. Find the greatest common divisor of 144 and 139. Ji. 12. 

3. Find the greatest common divisor of 108 l .. « .. Ji, 84. • 

4. Find the greatest common divisor of 24, 48, and 96. -«. 24. 

Let iu appty this ruXe to reducing /raetians to their lowest temu. 

See IT £XXVII. 

In thfs example, by Qsing the common dirt 
sor, 12, found in the answer to sum No. 2, we 
have a number that will reduce the ;ftaction to 
its lowest terms, by simply dividing both terms 
butdnco. 



5. Reduce -ff f to 
Its lowest terms. 



.After the same marmer perfbrm the foUotring examples : — 

'* Vi'inH the common divisor of 750 and 1000 v also reduce -^^^^ to its 
hwost term^, Jt. 250, and |. 



FRACTIONS. im 



1. Wlifi4 is the least common multiple of 6 an<| 8 ? 



In this example, it will be pereeivef^ 
that the divisor, 2, is a factor, both of 
and 8, and that dividing 6 by 2 gives its 
other factor, 3 (for 6-?-2ss3) ; likewise 

itsothe 



OPERATION. 
2)6 .8 

dividing the 8 by 2 gives its other factor, 4 
or 8 -f- 2 =4); consequently, if the divisors and quotients be 
lultiplied together, their product must contain all th6 factors 
* the numbers 6 and 8; hence this product is the common* 
lultiple of 6 and 8, and, as there is no other number greater 
lan 1, that wUl divide 6 and 8, 4 X 3 X 2 = 24 will be, the 
ast common multiple of 6 and 8. 

JVbte. — When there aro several nninbers to b« divided, should the divisor not 
> contained in any one number, without a remainder, it is evident, that the. 
visor is not a factor of that number ; consequently, it may be omitted, and 
served to be divided by the next divisor. 

2. What is the common multiple of 6, 3, and 4 ? 
OPERATION 

3)6.3.4 



2)2.1.4 

1.1.2 
ins, 3 X2 X 2z=12. 



In dividing 6, 3 and 4 by 3, 
1 find that 3 is not contained in 
4 even ', therefore, I write the 4 
down with the quotients, after 
which X divide by 2, as before. 
Then, the divisors and quotients 
multiplied together, thus, 2x2 
X3=12,w4»w. 



From these illustrations we derive the following 

RUIiE. 

Q. How do you proceed first to find the least common multiple 
rwo or TnoKfB numbers ? 

A. Divide by any number that will divide two 
r more of the given numbers without a remain- 
er, and set the quotients, together with the un- 
ivided numbers, in a line beneath. 

Q.. How do you proceed with this result T 

T. Jteduce ^§^ to its lowest terms. JJ, 2.. 

B. Reduce -A^^\r to its lowest terms. A, ■^. 

Should it be preferred to redttce fiactions to their lowest teraui bf 

XXXVIl., the following rules may be found serviceable : — 

Any number ending with an even number or cipher is divisible by 8. 

Any number ending with 5 Or is divisible by 5 \ also if it «tid va. %^ ^ W 

^isihlo by 10. 
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A. Continue dividing, as before, till there ifi 
number greater than 1 that will divide two 
more numbers without a remainder ; then rod 
plying the divisors and numbers in thd last li 
together, will give the least common multif 
required. 

More Exercises far the Slate. 

3. Find the least common multiple of 4 and 16. A. 1 

4. Find the least common multiple of 10 and 15. A. 3 

5. Find the least common multiple of 30, 35 and 6. A. 2 

6. Find the least common multiple of 27 and 51. A. 4 

7. Find the least common multiple of 3, 12 and 8. 'A. 2 

8. Find the least conunon multiple of 4, 12, and 20. A. 6 

9. Find the least common multiple of 2, 7, 14 and 49. A. 9 



If XLiin. To REDUCB Fractions op different E 

NOMINATORS TO A CoMMON DENOMINATOR. 

Q. When fractions have their denominators alike, they may 
added, subtracted, &c. as easily as whole numbers; for exam| 

^ and % are f ; but in the course of calculations by numbers, we si 
meet with fractions whose denominators are unlike ; as, for instan 

we cannot add, as above, ^ and x together ; what, then, may be c 
sidered the object of reducing fractions of different denominators t 
conunon denominator ? 

A. To prepare fractions for the operations 
addition, subtraction, &c. effractions. 

Q. What do you mean by a common denominator ? 

A. When the denominators are alike. 

] . Reduce § and |- to a common denominator. 



In performi 
this example, 

take §, and mu 
ply both its ter 
by tlie denomina 

of ^ ; also, we m 
tiply both the ter 
of -g- by 3, the denominator of f ; and, as both the terms of ea 
fraction are multiplied by the same number, consequently 1 
r«/ae oTihe fractions is not altered •, ^ XT.7w\\\, 



OPERATION. 

Nu'nier. 2x6= 12, new numer. 
Denom. 3x6=18, com. denom. 

Numer. 5x3= 15, new numer. 
Denom. 6x3=18, com. denom. 



I 



FRACT[oii& m 

rtom fiHK ilhiittatiau we doive the IbDowmf 



<{. What do joa anil^ j eafdi dewMBneior by lor a aew 
lor? » 

A. By all the other denominators. 

<2. Wliai do joa maltiply each nameralor by for a new mimeretor f 

A. By the same numbers (denominators) that 
mulbply its denominator by. 



-As, hj malciplyiiis in this manner, the sanie deMwunnton vt% oon- 
tiaoBlij mohipUed into «aeh other, the process nmj be shoirtened ; fbr, having 
Smtad one deoominator, it may be written under each new nunMrator. This, 
howeTcr, the intelligent pnpil will soon discover of himself} and, perhaps, il is 
oeethe slioold. 

More Exercises far the Slate. 

2. Reduce f and f to a common denominator, /f. -$^) }}« 

3. Reduce ^ and $ to a common denominator. Ji» -ff > •ff 
4 Reduce f and |^ to a common denominator. JS. f^, ^ 
& Reduce ^j f and j- to a common denominator. 

6. Reduce |-, ^ and -^ to a common denominator. 

■«. ««. M«' m- 

Compound fractions must be reduced to simple fractions be 
tbre finding the common denominator ; also tlie fVactional parti 
iif aoized numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce i of % and ^ to a common denominator. 

8. Reduce 14^ and ^ to a common denominator. 

9 Reduce lOf and j- of ^ to a common denominator. 

-»• lotf , 18- 

10. Reduce 8^ and 14^ to a common denominator. 

Notwithstanding the preceding rule finds a common denomi- 
nator, it does not always find the least common denominator 
But, since the common denominator is Uie product of all tho 
giyen denominators into each other, it is plain, that this product 
7i XLII.) is a common multiple of all these several denominar 
ion , consequently, the least common mu\\i^\e i^^asidJ^ ^'IXSX 
wxff be the least common denonuniktot. 
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II. What is the least common denominator of f i ^ and i 



OPERATION. 

3)3.6.2 

2 ) 1 . 2 . 2 

1.1.1 
Ans. 2 X 3 = 6 



NoW| as the denominator iit 
each fraction ia 6ths, it is eyidefei 
that the numerator must be pra 
portionablj increased; that ii, 
we must find how many 6thf 
each fraction is ; and, to do this, 

we can take §> ^, and ^ of the 
6ths, thus : 

} of 6 as 4, the new numerator, written over the 6, s= f • 

^ of 6 ^5, the new numerator, written over the 6, = 2* 

j- of 6 ss 3) the new numerator, written oyer the 6, = f . 

Hence, to find the least common denominator of seyeral 
fractions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied by each fno> 
tioB, will giye the new nxmierator for said fraction. 

12. Reduce f and ^ to the least common denominator. 
IZ Reduce f and -^ to the least common denominator. 

14. Reduce 14^ and 13£ to the least common denominator. 

A. 14i§, 13A- 

Fractions may be reduced to a common, and eyen to the 
least common oenominator, by a method much shorter thm 
either of the preceding, by multiplying both the terms of a 
fraction by any number that will make its denominator like 
the other denominators, for a common denominator; or by 
diyiding both the terms of a fimction by any numbers that wiu 
make the denominators alike, for a common denominatoi. 
This method oftentimes will be found a yery conyenient (ne in 
practice. 

15. Reduce ^ and f to a common, and to a least commoc 
denominator. 

f X 2 = f ; then f and f = common denominator, ^. 
2) f = i ; ^cn i ^d i = least common denominator, X 

In this example, both the terms of one fraction are multiplied^ 
and both the terms of the other diyided, by the same number 
^Mueqnentfy, (f XXXVU.) thA yahub \a uoX ^\»tA^. 



16; Bediuce -^ and ^ to. the least cnmimm denomiiiator. 

17. Reduce ^fifojs and |^ to the least eommon denominator. 

16. Reduce -f^ and ^ to the least common denominator. 

A. ^ft-f A- 
19. Reduce ^ and ^ to the least eonmion denominatDr. 



ADDITION OF FRACTIONS. 

If XLJ'V* 1. A &ther gave money to his sons as fcA^ 
lows ; to William ^ of a doQar, to Thomas f, and to Rufbs 
f ; how much is the amount of the whole ? How mnch are 

^, f, and f, added together? 

2. A motiier divides a pie into 6 eqoal pieces, or parls, 

and gives f to her son, and f to her daughter ; how mnch 

did she give away in aU ? How much are f and f added 
together ? 

3. How much are ^ -|- f -j- f ? 

4. How much we ^ + A" 4" A ? 

5w How much are t%- + -A" "I" tV ' 

6. How much are iy^ + A^ ~h A ? 

Wheuv fractions like the above have a common denominator 
expressing parts of a whole of the same size, or value, it is 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole numbers ; but sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add ^ and ^ together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator, by IT XLllI., they make f and f , which, added 

together as befc. e, make f-, Ana, 

1. Bought 3 loads of hay, the first weighing 19f ewt., th& 

second 20^ cwt.^ and the third 22$ cwt. ; vf4iai was the weight 
ofthewholp? 

h if if reduced to a oommon denonuna.\OT»«x^^^3g»^^»>^^ 
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f9 i^d 1^ • these, joined to their reipeetlTe whole noaiben, 
ghre the following ezpresnons, viz. 

OPERATION. By adding together aU the OOtbi, 

viz. 45, 12 and 40, we have §^=lf}« 
then writing the §{- down, and carnr- 
ing the whole number, 1, to the 
amount of the column of whole num> 
hers, makes 62, which, joined with 

Hf makes 62f^, Ans. 



Cwt. Cwt. 
19^=19*5 

22f = 22t» 



Ans. 6 2 1 j^ cwt. 

2. How much is } of }, and ), added together i ib of | ^f ; 
then I and |, reduced to a common denominator, give ^ and 
^f , which, added together as before, give fi= l^fV* '^^*'' 

From these illustrations we derive the following 

Q. How do you prepare fractions to add theni ? 

A. Reduce compound fractions to simple ones, 
then all the fractions to a common or least com- 
mon denominator. 

Q. How do you proeeed to add ? 

A. Add their numerators. 

More Exercises for the Slate, 

3. What is the amount of 16f yards, IT-^ yds. and 3j- yardi 

4. Add together <! and f. Ji. 1^. 
6. Add together j, | and -^. jj. 2f ff . 

6. Add together t^, f and J. A, l^f J. 

7. Add together 14^ and 15f . A. SO/y. 

8. Add together i of f and | of i. A, ^|. 

9. Add together Si, i of f , and J. A. A^, 



SUBTRACTION OF FRACTIONS. 

^ ^JuiYm 1, William, havinjf } of an orange, gave J 
to Thomas; how much had he left.^ How muth does i 




20f = 20^ 
]5f =15^ 



4i^jaids,.4jH. 



16; 



16 



lC«ift^wftickMif, 

if 
* — If, 

mjng 1 (mot, for ifia 
I bonoired) to 1S» 

4, wiDEk, joined vithii* 



2. From f take ^. f aad ^, ledaoed to a eommon d 
tfaiid A; tin, Afi»ii»l»~ A* 

denw the foOowiBg 



A. Prepare the fractions as in addition, then 
the difference of the numerators written over the 
den<xninator, will giye the difference requiied. 

Mare Hxerdusfor the jSZale 

S. From ff take f . A. ^V 

3. From fj take -A^. A ^. 

4. From if take t- ^. AV- 



i 
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6. From Hi take $. 


AIM. 


7. From f of | take ^. 


A Iff. 


8. From i of -^ take i of A* 


•^» innf* 


9. From 19i take f of ». 


AV=6| 



DIVISION OF FRACTIONS. 

If XLiYI. To DIVIDE A WHoiii: Number by ▲ 

Fraction. 

Lest you may be sorjmsed, sometimes, to find in the fol- 
lowing examples a quotient very considerably larger than the 
dividend, it may here be remarked, by way of illustration, 
that 4 is contained in 12, 3 times, ^ i^ 23, 6 times, 1 in 12^ 
12 times ; and a half f i) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Ileiice, when 
the divisor is 1 (unit), the quotient will be the same as the 
dividend ; when the divisor is more than 1 (unit), the quo- 
tient will be less than the dividend ; and when ihe divisor is 
less than 1 (unit), the quotient will be more than the dividend. 

1. At f of a dollar a ]^ard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is |^, and 6 dollars are 6 
times |-, that is, -^ ; then, f , or 8 parts, are contained in ^p 
or 24 parts, as many times as 3 is contained in 24, that la, 
8 times. ^, 8 yards. 

In the foregoing example, the 6 was first brought into 
4ths, or quarters. By multiplying it by the denominator of 
the divisor, tiiereby reducing it to parts of equal size with 
the divisor ; hence we derive the following 

'Q. How do you proceed to divide a whole number by a fractioii 7 

A. Multiply the dividend by the denomipator 
of the dividing fraction, arid divide the product 
by the numerator. 

Exercises for the Slate. 

9. At 7^)f a dollar a bushel, how man^ W^e\a cv^ t^^ <»«i 
J IiMve for 80 dollaiM ? 



a 
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OPEBATION. 

'6 dividend. 
1 6 denominator. 



480 
80 



Numerator, 5)1^80 

Quotient, 256 bushels, Ans, 



In this ezampls, 
we see more fully 
illustrated the fact 
that division is the 
opposite of multi- 
plication ; for, to 

multiply 80 by i*^* 
we should rmdti 
ply by the numera*' 
tor, and divide by 
the denominator ; 
IT XXXIX. 

3. If a familv consume | of a quarter of flour in one week, 
how many wee&s will 48 quarters last the same family ? 

w3. 128 weeks. 

4. If you borrow of your neighbor ^ o£ a bushel of meal 
at one time, how many times would it take you to borrow 9Q 
bushels ? A, 960 times. 

5. How many yards of cloth, at -}- of a dollar a yard, may be 
bought for 200 dollars? ^. 1000 yards. 

6. How many times is -^ contained in 720 ? A. 140. 

7. How many times is 8^ contained ia 300 ? Reduce ^i to 
<n improper fraction. A, 36. 

a Divide 620 by frft- -^. 75j. 

9. Divide 84 by if§. J3. 160. 

10. Divide 9? oy 4^. ^. SOf . 

il. Divide loO by 2|, , wJ. 36^:- 

12. Divide 86 by ISf. Ji. 5^\, 

13. How many rods in 220 yards? A, 40 rods. 

14. How many sq. rods in 1210 sq. vards ? A. 40 sq. rods. 

15. How many barrels in 1260 gallons ? ./9. 40 barrels. 

5 XLiVli* To DIVIDE ONB Fraction by another. 

1. At i of a cent an apple, how many apples may be 
6oagfat for f of a cent? How many times j- in |^ ? How 
many times ^!n I? 

2. William gave f of a dollar for one orange ; how many 
oranges, at that rate, '^an he buy for f of a dollar? How 
many for t of a doUar? For ^? PorV*' ForV? 



i 
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Hence we lee that fractioiui, haTtn g^ a' common denominator, 
may be diyided by dividinflr their numeraton, as well as sob* 
tracted and added, and for me same reason. 

1. At } of a dollar a yard, how many yards of cloth may bo 
bought fbr } of a dollar f 



OPERATION 
Reducing the fractions } and | to a 
common denominator, thus : — 

i i_ 

Then, -jV i> contained in ^j as many 
times as 4 is contained in 9, ==:2|. 

Jl. 2i yards. 



In this example, aa 
the common denomi- 
nator is not used, it ii 
plain that we need not 
find it, but only mul- 
tiply the numerators 
by the same narabers 
as before. This will 
be foimd to consist in 
multiplying the nu- 
merator of the divisor 



into the denominator of the dividend, and the denominator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, in practice, to invert the divisor, 
then multiply the upper terms together for a numerator, and 
the lower terms for a denominator; thus, taking the last 
example. 



i and i, by inverting the 
divisor, become -f- and ^; then, 
"f X i= f =^i yards, as be- 
fore, Ans. 



Proof, f , the quotient, 
multiplied by if the divisor, 
thus, f g i, gives ^2 == f , the 
divisor. 



From these illustrations we derive the fo.'^owing 

RUIiE. 

Q. How do you proceed tp divide one firaction by another f 

A. I invert the divisor, then multiply the upper 
terms together for a new numerator, and the 
lower for a new denominator. 

JMt. — Mixed numbers mast be reduced te'improporfimctionfl,aiid oompooiid 
to simple terms. 

Proof. It would be well for the pupil to prove each result, 
as in Simple Multiplication, hy multiplying the divisor ana 
quotient together, to obtain the dividena. 

More Exercises for the Siaie. 

2. At -} of a dollar a peck, how many pecks of salt may be 
bought for {- of a dollar .' A. 4f pecks. 

3. Divide f by A. A. ^^2, 

4. Divide f hy ^. A. H^t^SVV 



FRACTIONS IW 

6. Divide 1^ by ■^. jS. 3^- 

6. Divide 9^ by i of |. A. 37. 

7. How many times is -J- contained in ^ ' j9. Ij. 

8. How many times is ^ contamed in ff ? ^. Sff^. 

§. What number multiplied by ■? will make A ? •^- ^H* 



REDUCTION OF FRACTIONS. 

. It will be recollected, that in Reduction (Hi XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the same manner, and by the same 
rules. 

^ XLiVIII. To REDUCE Whole Numbers to the 
Fraction op a greater Denomination. 

1. What part of 2 miles is 1 mile ? 

2. What part df 4 miles is 1 mile ? Is 2 miles ? Is Smiles r 

3. What part of 1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is 1 oz.? - Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. ? 

7. What part of $21 is $17 ? Is $11 ? Is $13 ? 

8. What part of 271 inch6s is 11 in. ? Is 251 in. ? 

9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents ? 

12. What part of 1 d. is 1 farthing? Is 2 qrs. ? Is 3 qrs..'' 
la What part of 1 s. is 1 d.? Is 2 d. ? Is 3 d. ? 

1. What part of a bushel is 3 pks. 4 qts.:' 

OPEEATION. j lbu.=:32qts., and 

1 bu. 3 pksL 4 qts. 3 pks. 4 qts.=28 qt«. 

Then, as S2 qte. make 

1 bushel, 1 qt. is i^ 
of a bushel, and 28 qts. 

28 times i^=§J=» 

Then §§=zi, Ans. \ 



i -® 

4 24 

8 _4 

3 2 Denem. 2 8 Numer. 



VJ^d AKITHMETIC. 

From tlieee illustrations we derive the following 

RUIiE. 

Q. How <lo you obtain the namorator ? 

A. Bring the given denominations to thelowesi 
denomination mentioned, for a numerator. 

^ How do you obtain the denominator 1 

A. Bring 1 (or an integer) of that higher de- 
nomination into the same denomination, for a 
denominator. 

More Exercises far the Slate, 

2. What part of 1 £. is 2s. 6d. A, ^v = i 

3. What part of 1 hundred weight is 3 qrs. 15 lbs. 14 oz. ? 

4. What part of I vard is 3 qrs. 3 na. ? A. -J- J- 

5. What part cf 1 bushel is 3 pecks, 7 qts. 1 pt. ? 

A. ff. 

6. What part of 1 tun is 1 gallon, qts. 2 pto. 1 giU f 

7. What part of 15 pipes is 25 galls. ^ A. -g-f^. 

8. What part of 2 miles is 7 fur. 11 in. 2 b. c. ? 

9. What part of 1 month is 19 days ? A. ^. 

10. What pari of 1 monUi is 25 days, 13 hours ? 

11. What part of 1 month is 22 days, 15 h. 1 min. .' 

t XLiIX. To REDUCE A Fraction to Whole Num- 
bers OP LESS Denominations, or, To find the 
Value op a Fraction. 

1. How much is :J of a shilling ? How much tV ®f * 1^ ' 
A of a lb.? A of a lb.? \\ of a lb.? ^ of a lb.? 
bV of Iqr. of acwt.? A? A? M? Ij? i •» 
hour? i? f? 

, Operation by Slate illustrated, 
1 What k the value of i of a i^xm^^ 
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OPERATION. 

Numer. 5 

20 8. 



Denom. 6) 100( 16 8. 

6 



16 «. 6 d. Ans. 



4 
36 

1[ 
12 

6)4i(8cl. 
48 



Q. How do you pro- 
ceed in this example ? 
and why ? 

Ji. Ab 1 £. = 20 a , 

-§■ of one pound is 1)^ 

same as |^ of 20 s.finl^ 

togetf of20,wema- 
tipfy the numerator 5 
and 20 together, mak- 
ing 100 ; which, divid 
edby the denominator 

6, gives 16 s. and ^ of 
another shilling re- 
maining. This f s= f 

of 12 d. ; then, | of 
12d.»8d. 

From these illustrations we derive the following 
Q. What do you multiply the numerator by ? 

A. By as many of the next denomination as 
make one of that ; that is, pounds by what makes 
a pound, ounces by what makes an ounce, as in 
Reduction of whole numbers. 

Q. What do yoii divide the product by ? 

A. By the denominator. 

Q. If there be a remainder, how do you proceed T 

A. Muhiply and divide as before. 
More Exercises for the SltUe. 



the value of | of a cwt. ? Ji, 3^ qrs. 

the value of | of an acre ^ A, 1 rood, 13| rds. 

the value of f ^ of a pound Troy ? A. 10 oz, 9 



3. What is 

3. What is 

4. What is 
pwt». lO^f . 

5. MThat is the value of fH of a hogshead ? Jl. 49 gallo&i 
1^ qts. 

6. What 18 the value of J^ of a pound avoirdupois ? .^. 1 B> 
l4fHo2. 

7. What is 

8. What is 



the value of i%% of a hogshead ^ A. 60 gallons, 
the value of ^y of a day ? A. \^5 Viwssa^^'wss^ 



12 
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t L« To REDUCE Fractions of a HiGbJLa Dbnomina 

TION INTO A LOWER. 

We have seen (IT XXXVIII.) that fractions are multiplied bj 
multiplying Uieir numerators, or dividing their denominators. 

1 . Reduce 7^ £. to the fraction of a penny. 

In tiiis example, we multi 

ply the 1, in T^ify aa in Be 
auction of whole numben 
viz., pounds by what makes a 
pound, shillings by what 
makes a shilling, &c. But 
this operation may be express 

ed differently, thus ; ^hf X 

20xl2=jN*=id.; or, by 
dividing the denominaton, 

thusj ^-4-20=2^-5-12=1 
4-d., Mns., as before, imiti 
lowest terms. 



OPERATION. 

Numer. 1 

20 8. 

20 
12 d. 



New numer. 240 
Then, 2 4 



Denom. 480 



z=: ^ d. Ans. 



RULE. 

Q. How, then, would you proceed 7 

A. Multiply the fraction, as in Reductiofi 01 
whole numbers. / 

More Exercises for the State. 

2. Reduce ^hs o^<^ pound to the fraction of a shilling. 

3. Reduce tJstj of a pound to the fraction of a farthing. 

A, ifn 

4. Reduce tqVt of a hogshead to the fraction of a gallon. 

6. Reduce x^ of a bushel to the fraction of a qunxt. 

C. Reduce tiVt ^^^ day to the fraction of a minute. 

a 344P M 

7. Reduce ttAt? ofn, cwt. to the fraction of a pound. 

A. ilk 

8. Reduce 2 Aq o^ & l^- to the fraction of a pint. A^^pi. 

9. Reduce ^hj ^^'^ pound to the fiaetiob of a shilling. 

A,iK 



i U. To KE9i;cs Ym^cwHum or a 



We bMre 
nraltiply tlie 



This role k the 



1. Redneelofm 
dPEKATIOH. 

DeDom. 2 
12 



24 
20 




New deAom. 480 
'Then, ^, Ams. 



AridebT ib 
benL Tbe am 
ffd u pcnannea 

iXl2x20 

Hence flu ibDowing 



Rsoitwinbe 



Q. How do jfoa proceed f 

^. Divide as in Reduction of whole nnnibers. 

Misrt Eterdsesfor the Slate. 

2. Reduce -^ of a shilliiig to the fraetkm of a ponnd. 

3. Reduce i of a fertltiwg to the fiaetiom of a pound. 

4. Reduee -j^ of a gallon to tbe fraction of a hogshead. 

^' tcAft hhd. 

5. Reduce -}4f of & quart to the fraction of a bushel. 

(S. Reduce -H^9 ^^ >^ minute to the fraction of a day. 

•^- tiVt- 

T. Reduce |- of a pound to the fraction of a hundred weight 
8. Reduce ^ of a pint to the fraction of a hogshead, 
f. Reduce ^ of a shilUilg to the fraction of a pound. 
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DECIMAL. FRAGTIONS. 

% TdTL* Q. When such fractions as these occur, viz. ^^ -j^, , 
^fj^f how is a unit supposed to be divided 7 

A. Into 10 equal parts, called tenths ; and each 
tenth into 10 other equal parts, called hundredths, 
and each hundredth into 10 more equal parts, 
called thousandths, <&c. 

Q. How is it customary to write such expressions 7 

A. By taking away the denominator, and 
placing a comma before the numerator. 

Let me see you write down, in this nuumcr, 'fyt "^nnTi "nro* 

Toob"' 

Q. What name «do you give to fractions written in this manner ? 

A. Decimal Fracti6ns, 

Q. Why called rfccima/? 

A. From the Latin word decern, signifying 
ten ; because they increase and decrease in a ten- 
fold proportion, like whole numbers. 

Q. What are all' other fractions called 1 

A. Vulgar, or Common Fractions. 

Q. In whole numbers, we are accustomed to call the ric;fat-haad 
figure, units, from which we begin to reckon o- cumerate. ; tence it 
was found convenient to make the ^u\te piace a starting point in deci- 
mals J and to do this, we make use of a comma 5 what,^ then, is the 
lue of this comma 1 

A^ It merely shows where the units' place is. 

Q. What are the figures on the left of the comma called ? 

A. Whole numbers. 

Q. What are the figures on the light of the comma called 7 

A. Decimals. 

Q. What, then, may the conmia properly be called 7 

A. Separatrix. 

Q. Why7 

A. Secauae it jeparate^ thededmalsfiom the 
whole numbers. 

Q. What is te fint£giim «t1he right «ft)Mi«p«*atrix'OflMi f 

A. lOths. 

Q. What is the second, third, fourth, &e. f 

A. The second is hundredths^ the third ihaa- 



DECCiAL i*Ri4>f IONS. 1S7 

sandths, the fomth ten thonsandths, and so on, as 
in the numeration of whole nnmbers. 

JLet meteejrou write down afain ^ in Ikd^tonKoSa dedmaL 

Q. As the first figure at the right of the separatrix is tenths, in 

writing do^ jijy> then, where must a cipher be placed 1 

A* In the tenth^'^ place. 

Let UM} see yoa write dow» !» die form of a deeiniel yJtI' 

A, >05* 

Write down ToTTi ToxD Ttrff* 

Q. How woaM- yoa write down in decimals xo^o ? 

A. Bf placing 2 cipher9 at the right of the 
separatrix, that is, before the 7. 

Let rae see you write it down. 

A. ,007. 

Let me see you write down TTnn>« 

Au ,002. 

{^ Why d» yxm w file 2 down witk 9 eiphem before it I 

A. Because in -^^^ ^^e 2 is thousandths ; eon* 
sequeDtly, the 2 must be thousandths when writ- 
ten down in decimals. 

Q. What does ,5 si^ify 7 

A Af. 

Q. What doeft^S signify t 

A, yJ^. 

Q. Now, as "Af sssr Ji and as ntdtipSyuig tJit by 10 produces 
-^Ar^ which is also equal to it how much less in vahie is ,05 than J5 f 

-4. Ten times. 

A. Because the parts in ^^ are ten times 
tmaller than in -^ ; and, as the numerator is the 
iame in both expressions, consequently, the value 
18 lessened 10 times. 

Q, How, then, do doe Jnat figures decrease in value fr(»n the left 
io«rards the right T 

A In a tenfold proportion. 

Q. What does J50 mean T 

A. 5 tenths, and no hundredths. 

Q. What, then, is the value of 9 cipher at the rigbt of decimals 1 

A, No value. 
in* 
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Q. We hvw leen that ,6 if 10 times ae maeh in val 

7^3 what effect, then, does a cipher have placed a 
decimals? 

A\. It decreases their value in a ten 
portion. 

Q. Since decimals decrease from the left to the right 
proportion, how, then, must they increase from the right tc 

A. In the same proportion. 

Q. Since it was shown, that ,5 = i|^$ ^s'H^j 
will always be the denommator of an^ decimal expression 

A. The figure 1, with as many ciphe 
at the right of it as there are decimal ph 

Let me see you write down the foHonring decimals o: 
and change them into a common or vulear fraction^ by 
proper denominators under each, viz. J5 jSb ,005 ,62 ,0225 

Q. ,25is'^==i,and,5isA«ij which, then,! 
value, ^ or ,5 ? 

Q. By what, then, is the vdae of any decimal figures 

A, By their distance from the units' 
separatrix. 

Q. When a whole number and decimal are joined U 
2,5, what is the expression called ? 

A. A mixed number. 

Q. As any whole number may be reduced to tenths, 
thousandths, &,e. by annexing ciphers, ^for multiplying by 
thus, 5 is 50 tenths, 500 hundredths^ occ. 5 how, then, mi 
number be read, as 25,4 7 

A. 254 tenths, giving the name of th< 
to all the figures. 

Q. How is 25,36 read 7 

A. 2536 hundredths. 

Q. How is 5,125 read? 

A. 5125 thousandths. 

Q. What would 5125 thousandths be, written In the f 
gar or conmion fraction 7 

This is evident from the fact, that HAi (an impro] 
reduced to a mixed number again, is equal to 5,125. 

The pupil may learn the names of any decimal eiroress 
ten-millioBtns, also how to read or write decimals, from 
Table:— 



i 



DECiMAi. TRAcmoaa. 






365= 




Exercises far the Slate. 

Write in decimal form 7 tenths, 42 hnndiedtiis, 62 and 25 
hon^redtlie, 7 and 426 thonsandths, 24 thoocandths, 3 ten-thon 
sandths, 4 hundiedths, 2 ten-tlionsandths, 3 millionths. 

Write the Pactional part of the following nomben in the form 

of decimals, viz. 6^, -ff^, 62-]^^, 2-^^, 3t^, 2e2TT^nF# 

3 2i8oo > 2locfeoo » 45 ioo8ootf > 7-io<fift?ooo» Siojod- 

Write the following decimal nomben in the form of Tulgmr 
or common fractions, uien reduce them, to their lowest terms bj 

f XXXVII. ; thns, 2,3 =r2i^7=2^ in its lowest terms. 

A 45^. 
A. OJ. 



1. 45,5. 

2. 9,25. 

3. 23,75. 

4. 11,8. 

5. 19,9. 

6. 25,255. 



il. 23i. 
A, llf. 
A, 19^. 



7. 6,28. , ^. 62V. 

8. 6,005. A. 6jJ^. 

9. 3,00025. A, ^i.hnr- 

10. 6,08. il. 6^. 

11. 9,2. ^. 9 J. 

12. 7,000005. il. 72TnjW 



I iO ARITHMETIC. 

(^. Wliat money is adapted to decimal rules T 

A. Federal money. 

Q. What is the money unit 1 

A. The dollar. 

Q. How is it so adapted 1 

A. As 10 dimes make a dollar, and 10 cents a 
«lime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 cents and 6 milk i^tten ? 

A. ^3,245. . 



ADDITION OF DECIMALS. 

% LIU* Q. As we have seen thai decimals iacrease from 
ri^ht to left in the sam.e proportion as units, tens, hundreds, See., bowj 
then, may all the operations of decimals be performed 7 

A, As jn whole numbers. 

Jfote. — ^I'he only difficulty which ever arises, consists m determining where 
dra decimal peint ought to tie placed. This will be noticed in its proper place. 

1. A merchant bought 5j^ barrels of rice at one time for 

$27t^^j^, at another -^^ of a barrel for $4,255, at another 

iVdSt of a barrel for $1^7/^, and at another -j^^ of a bajnrel for 

$2-]^f^ ', how many barrels did he buy in all f aJ^d what did 
uey cost him ? 



OPERATION. 

Barrels. Dolkrs. 

5,2 27,825 

,62 4,255 

,278 0,72 

,89 2,627 

Am. 6, 988barrels,fbr $35,427 



As we have seen 
that decimals cor- 
respond with the de« 
nominations of Fed- 
eral Money, hence 
we may wrTte the de- 
cimals down,plaeing 
dimes under dimes^ 
cents under cents, 
&c., that is, tenths 



u^der tenths, hundredths under hundredths, &c., and add them 
up as in Addition of Federal Money. 

From these illustrations we derive the following 

RULE. 

Q, How are the numbers to be written down ? 

A. Tenths under tenths, hundredths under 
hundredths, and so on. 

Q. How do you proceed \o add 1 



DECIMAL FRACTIONS. Ill 

A. As in Simple Addition. 

Q. Where do vou place the separatrix 1 

-4* Directly under the separating points above. 

More Exercises for the Slate. 

2. James boug-ht *A,5 cwt. of sugar, 23,265 cwt. of hay, and 
4,2657 cwt. of rice ; now much did he buy in all ? Jl. 30,0307 
cwt. 

3. James is 14-^ years old, Rufus 15^^]^', and Thomas 1 G^jf^ » 
what is the sum of all their ages ? ^. 46,5 years. 

4. Williatn expended for a chaise $255-x^, for a wagon 

$ 37-]Sfe, for a bridle $ ■^, afld for a saddle $ lliWtr 5 what 
aid these amount to ? \/^. $ 304,455.' 

5. A merchant bought 4 hhds. of molasses ; the first con- 
tained 62-^ gallons, the second TS-j^ftft/xr gallons, the third 

50-^ gallons, and the fourth 55^^^^ gallons ; how many gallons 
iid he buy.in the whole ? A. ^^0^6157 gallons. 

6. James travelled to a certain place m 5 days ; the first day 

be went 40^ miles, the second 28-]JV^ miles, the third 423^o 

miles, the fourth 22 ^o^o q miles, and the fiflh 29xTj^Tr miles ; 
*ow far did he travel in all .^ .4. 162,0792 miles. 

7. A grocer, iii one year, at different times, purchased the 
following quantity of articles, viz. 427,2623 cwt., 2789,00065 
cwt., 42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 897,62 cwt.; 
how much did he purchase in the whole year .'' A. 11724,309742 
cwt. 

8. What is the amount of -^j 245|^^, exxftnr, 245TTAAnr» 

l io8^oo * nAnr, 427-nn/Wtr> 4i^> TryrMnnr, and 1925? 
'1.2854,492472. 

9. What is the amount of one, and five tenths ; forty-five, 
and three hundred and forty-nine thousandths; and sixteen 
aondredths.? wf. 47,009. 



SUBTRACTION OF DECIMALS. 



t lilY. 1. A merohimt, owing $270,42, paid $192,6255 
how much did he then owe .^ • 

OPERATION. 

For the reasons shown in Addition, 
we proceed to ft\ibtrajcX,wsA^VQN.^.j 
as in Subtr^cVioii otTeAets^^^i^^l 



$27Q,42 
$192,625 



Anf, $77,795 
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Hence we derive the foUowinf 

RULE. 

Q. How do you write the numbers down T 

A, As in Addition of Decimals. 

Q. How do you subtract 7 

A. As in Simple Subtraction. 

Q. How do you place the separatrix 7 

A, As in Addition of Decimals. 

«. 

Mare Exercises for the Slate. 

1. Bouffht a hogshead of molasfles, containing 60,72 gidlon, 
how mucn can I sell from it, and save 19,999 gallons for rcy 
own use ? ^. 40,721 gallons. 

2. James rode from Boston to Charleetown in 4,75 minutes, 
Kufus rode the same distance in 6,25 minutes ; what was ths 
difference in the time P .^,1,5 min. 

3. A merchant, having rended in Boston 6;2678 years, slated 
his age to be 72,6K35 vrs. How old was he when he emigrated 
to that place? .^. 66,3572 yrs. 

M)te. — The pupil moat bear hi mind, that, in order to obtaia the answer, tiie 
ri;;;ures annexed to each question, are first to be pointed oflT, supplying ciphers, if 
neoessary, then added together as in Addition of Decimals. 

4. From ,65 of a barrel take ,125 of a baReI-525; take .2 
of a barrel-45 ; take ,45 of a barrel-2 ; take fi of a barrel-^ ; 
take ,12567 of a barrel-52433 j take ,26 of a barrel-3i>. 
A. 2,13933 barrels. 

5. From 420,9 pipeii take 126,45 pipe8-29445; take ,625 of 
a pipe-420275-, take 20,12 pipes-40078; take 1,62 pipe»- 
41928; take 419,89 pipes-101 ; take 419,8999 pipes-lOOOl 
jJ. 1536,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

^ liV* 1. How many yards of cloth in 3 pieces, eaeh ptec« 

containing 20-^V yards ? 

In this example, since multiplication 
is a short way of performing atldition. 
it is plain that we must point off as iii 
addition, viz. directly under the separat- 
inz points in the multiplicand ; and, as 

Ans, 62,25 yds. eiuier factor may be made the multipli- 
cand, had there been two decimals in 

tiie multiplier also, we must have pointed off two more plaeev 



OPERATION. 

20,75 
3 



MS 




%iubifij^^ 



^5. 



,* 




YXU 
nRRr* 
3. Mnlliply ^ tj JBSl 



=tA9 ■■* ^=TO> 



^^A 



OPSKATIOH. 

.15 
^ 

.4as. ,0075 



Im tloi caas, tkne sol beuif so muiy 
figwres im tke prodad fts tibefe ai« ileci- 
mil pbces m botfcrtlie ficton fTU. 4), 
ve pbee two cipb«s on the fen of 7r> 
to nuke as many. TKib will appear ^tk 

dent by tbe foUowin;; ,15»xVW>«b^ 
,05=T^; then i^^X^r=TlAfW^>0a75,^fi»., the aanie 
asbribie. 



From these QliistzatioBS we derive tne foUowtii|( 
<2> How do joa muhqdy in Decimab 1 

A, As in Simple MultipUcatioii. 

Q. How many fignres do you point off for decimals in the product Y 

^. As many as are m both the multipUcMnd 
and multiplier. 

Q. If there be not fi^ores enoagli in the product for this purpOM, 
how would you proceed t 

A. Prefix ciphers enough to make as many. 

Q. What is the meaning of annex t 

A. To place after. 

Q. Wliat is the meaning of prefix f 

A. To place before. 

More Exercises for the Slate, 

4. WhatwUl 5,66 bushels of rye cost, at $1,08 a huhrlf 

.«. $6,1128, or $6, 11 c, 2^o m. . c i 

5. How many gallons of rum in ,65 of a barrel, oaoh barrel 
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containing 2\i\ gallong ?-20475. In ,8 of a barrel ?-252. In 
,42 of a barrel ?-1323. In ,6 of a barrel ?-189. In 1126,5 
barrels P-3548475. In 1,75 banrels P-55125. In 125,626789 
barrelib P-39572438535. ^..39574,9238535 gallons. 

(). What will 8,6 pounds of flour come to, at ^,(^4 a pound ?- 
344. At $,03 a pound .?-258. At $,035 a pound ?-301. Al 
$,0455 a pound i>-3913. At $,0275 a pound ?«236fiO 
4. $1,5308. 

7. At $,9 a bushel, what will 6,5 bushels of rye cost .^-585. 
What will 7,25 bushels ?-6525. WiU 262,555 bushels ?- 
?%2995, Will ,62 of a bushel ?-558. Will 76,75 bushels ?- 
69075. V/ill 1000,0005 bushels .?^90000045. Will 10,00005 
l^ushels .?-9000045. j3. 1227,307995. 



DIVISION OF DECIMALS. 

K LVI. In multiplication, we point off as many decimalt 
in the product as there are decimal places in the multiplicand 
and multiplier counted together ; and, as division proves mal 
tipHcation, by making the multiplier and multiplicand the divisoi 
and quotient, hence there must be as many decimal places h 
the divisor and quotient, counted together, as there are decimal 
places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 j iiow much wa* 
it a yard ? $8,75 = 875 cents, or lOOths ; row, 875-5- 5 = 175 
cents, or lOOths, = $1 ,75, ^n*. 

OR 

By retaining the separatrix, and dividing as in whole num- 
bers, thus : — 



OPERATION. 

5)8,75 
Ans, $1,75 



As the number of decimal places in 
the divisor and quotient, when count* 
ed together, »niF^ always be equal to 
the decimal places in the dividend, 
therefore, in this example, as there 
are no decimals in the divisor, and 
by pointing off two decimals in the 



two in the dividend, 

quotient, the number of decimals In the divisor and quotient 

wi'^ be e; lal to the dividend, which produces the same result 

a 'lefore.' 

\. 

2. At $2,50 a barrel, how many barrels of cider can I have 
*br Ml r |11 = 1100 cents, or lOOths, «nd $2,50 = 250 cents, 
• T lOOths •. then, dividing lOOths by lOOths, the quotient will evi- 
dently te a whole num&r, thus *.''— 



k 
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145 



OPERATION. 

250)11 00 ( 4^ barrels, Ans. 
1000 



100 
250 



In this example, 
we have for an an- 
swer 4 barrels, and 

i%i of another liar- 
rel. But, instead 
of stopping here in 
the proce8s,wemay 
brin^ the remain- 
(that IB, multiplying 



der, 100, into tenths, by annexing a cipher 
by 10), placing a decimal point at the right of 4, a whole num- 
ber, to keep It separate crom the lOths, which are to follow 
The separatrix may now be retained in the divisor and diyi- 
dend, thus : — 

OPERATION. 

2,50)11,00(4,4 Ans. 
1000 



1000 
1000 



We have now for an an- 
swer,4 barrels and 4 tenths 
of another barreL Now, if 
we count the decimals in 
the divisor and quotient 
(being 3^, also the decimals 
in the dividend, reckoning 
the cipher annexed as one 
decimal (making 3), we shall find a^rain the decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We learn, also, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed, to the dividend, to make the decimal places 
«qual, and then the quotient will be a whole number. 

Let us next take the 3d example in Multiplication, (ITLV.) 
«nd see if multiplication of decimals," as well as whole numbers, 
can be proved by Division. 

3. In the 3d example, we were required to multiply ,15 by ,05 ; 
Qow we will divide the product ,0075 by ,15. 

We have, in this exam^ 
pie (before the cipher was 
placed at the left of 5), four 
decimal places in the divi- 
dend, and two in the di- 
visor; hence, in order to 
make the decimal places in the divisor and quotient equal to 
the dividend, we must point off two places for decimals in tho 
quotient. But as we have only (me decimal place in the quo- 
tient, the deficiency must be supplied by prefixing a cipher. 
The above operation will appear more evident by common 

fractions, thus : ,0075 =■ loVoo ? and ,15 ss=t;J^ ; now i oVoo *" 

divided by tA)^ by inverting ^ (TT XLVIlf, thus, J^^tHtj 

■= TiS'SSzT = T^ = »^> '^'^'9 ** hefore. 

13 



OPERATION. 

,15),0075(,05il«5. 
75 
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From these illustrations wo deriYe the following 

RULE. 

Q. How do you write the numbers down, and divide T 

Ai As in whole numbers. 

Q. How many figures do you point oflf in the quotient for decimals t 

A. Enough to make the numoer of decimal 
' places in the divisor and quotient, counted tOr 
gether> equal to the number of decimal places in 
the dividend. 

Q. Suppose that there are aot figures enough in the quotient for 
this purpose, what is to bo done ? 

A. Supply this defect by prefixing ciphers to 
said quotient. 

Q. What is to be done when the divisor has more decimal places 
ihaa the dividend ? 

A. Annex as many ciphers to the dividend as 
will make the decimals in both equal. 

Q. What wiU be the value of the quotient in such cases T 

A. A whole number. 

Q. When the decimal places in the divisor and dividend are equal 
and U\e divisor is not contained in the dividend^ or when diere is a rp 
nainder, how do yott proceed I 

A. Annex ciphers to the remainder, or divi 
dend, and divide as before. 

Q. VlHiat places in the dividend do these ciphers take 7 

A. Decimal places. 

More E%er€%se$for the SUste. 

4. At $;25 a bushel, how many bushels of oats may be bought 
for $300,50? j9. 1202 bushels. 

5. At $,12), or $,125 a yard, how many yards of cotton cloth 
ma^ be bought for $16? Ji. 128 yards. 

6. Bought 128 yards of tape for $,64 ; how much was it a 
yard ? A. $,005, or 5 mills. 

7. If you divide 116,5 barrels of flour equally among 5 men, 

how many barrels will each have ? J^» 23,3 barrels. 

JVate. — The pupil inaBt continue to bear in mind, that, before he proeeedi 
to add together the figures annexed to each ^estion, he must prefix eipben, 
when required by the rule for pointing off. 

8.' At $2,255 a gallon, how many gallons of rum may be 
bought for ^.1875 ?-125. I'or $56;375 ?-25. For $112,75?- 
50. For $338,25^150. j3. 237,5 gallons. 

&. If $2,25 will board one man a week, how many weeks 
can he be boarded for $1001 ^''-445. For $500,85 ?-2226 
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$200,7 ?-892. For $100,35 ?-446. For $60,75 ?-27. 
38,4 weeks. 

. If 3,355 bushels of com will fill one Imrrel, how many 
jIs will 3,52275 bushels fill .?-106. Will ,4026 of a bushel ?- 
Will 120,780 bushels .?-36. Will 63,745 bushels .?-19* Will 
SO bushels .M2. ^. 68,17 barrels. 
. What is the quotient of 1561,275 divided by 24,3.?-6425. 

48,6?-92125. By 12,15 P-1285. By 6,075 i>-257. 
31,875. . 

!. What is the quotient of J264 divided by ,2 .M32. By ,4 ?- 

By,02.?-132. By,04.?-66. By,002?-132. By ,004 ?-66 
19,78. 



REDUCTION OF DECIMALS. 

iVII. To CHANGE A VuLGAR OR CoMMON FRAC- 
TION TO ITS EQUAL DECIMAL. , 

A man divided 2 dollars equally among 5 men ', what part 
ioUar did he give each ? and hovir much in lOths, or decimals ^ 

common fractions, each man evidently has ^ of a dollar 
inswer ; but^ to express it decimally, ^e proceed thus : — 
OPERATION 
Numer. 
iom. 5)2,0{,4 
20 



4 tenths, =±= ^4. 



In this operation, we cannot £ 
vid6 2 dollars, the numerator, by 5, 
the denominator; but, by annex* 
ing a cipher to 2, (that is, multi* 
plying by 10,) we have 20 tenths, 
or dimes ; then 5 in 20, 4 times ; 
that is, 4 tenths, = ,4 : Hence tho 



mon fraction ^, reduced to a decimal, is ,4, Ans. 
Reduce -^ to its equal decimal 
OPERATION. 

)3,00(, 09375 



In this example, by annexing one 
cipher to 3, marking 30 tenths, we 
find that 32 is not contained in the 
lOUis ; consequently, a cipher mxmt 
be written in the lOths' place in 
the quotient. These 30 tenths may 
be brought into lOOths by axinex- 
ing another cipher, making 3Q0 
hundredths, wfaiefa contain 32, 9 
times; that is, 9 hundredths. By 
continuiiig to annex ciphers ftnt 
lOOOths, £c. , dividing as before, we 
obtain fi93>76,' Ans. By counting 

ciphers annexed to the numerator, 3, we shall find tiMft 

hi to the decimal places in the qaoUeivl. 



2 88 

120 
96 

240 
224 

160 
160 



i 
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A*ote.— In the )a>t anawer^iife have five placet fbr deeimaJs ^ but, as the 5 
in the fifth place it only yUX^ISIS orannit, it will be found suflSciently exact 
for moat practicid parposesi to extend the decimals to only three or four places. 

To know whether yoa have obtained an eqcal decimal, chai^ 
the decimal into a common fraction, by placing its proper &^ 
nominator under it, and reduce the firaction to its low<?st tenn». 
If it produces the same common fraction again, it is right; thna, 

taking the two foregoing examples, ,4sss-^ = ^. Again, 
,09375 = TUo oTT = A* N 

From these illustrations we derive the following 

Q. How do you proceed to reduce a common fraction to its equal 
decimal ? 

A. Annex ciphers to the numerator, and divide 
by the denominator. 

• Q. How long do you continue to annex ciphers and divide ? 

A. Till there is no remainder, or until a deci 
mal is obtained isufiiciently exact for the purpose 
required. 

Q. How many figures of the quotient will be decimals ? 

A. As many as there are ciphers annexed. 

Q. Suppose that there are not figures enough in the quotient for 
this purpose, what is to be done 7 

A. Prefix ciphers to supply the deficiency. 

More ExfT'^.zzz for the Slate, 

3. Change i, f , ^, and -r^ to equal decimals. ^, ,5, ,75, 
,25, ,04. 

4. What decimal is equal to ^ ?-5. What = | ?-5. What 
= lV?-75. What = -^i>-4. Jl, 1,34. ' 

5. What decimal is equal to i^ .'-5. What =a f .>-2&. 
What=^?-5. What=sii^?-175. What=|^?-625. -*. 1,6. 

6. What decimal is equal to i .Mill. What » f .'-4444. 
What=:^?-10101. What=i.?-3333.* A, ,898901.4. 

■^^■— ■ ■ I I ■ I ■ 

* When decimal fraetiooa continue to repeat the aame figare, I&e 333. fce^ 
in thii example, they are called Repetends, or Cireuhitine Decimals. When 
oaly one figure repeal. <. it is called a single repetendj but if two or man 
fignret repeat, it is called a compound repetend : thus, ,333, ice, it a siaf^ 
repetend, ,010101, ice, a compound repetend. 

When other decimals come before circulating decimal*, as ,8 in ,8333, Cbt 
deeimal is called a mixed repetend 



DECIMAL FRi^CTlbNS. im 

^ XtfYIII. To REDUCE Compound Numbers to Dboi- 

MALS OF TUB HIOftEST DENOMINATION. 
. 1. Reduce 16 ». 6d* to the decimal of a pound. 



OPERATION. 

12)6, Od. 
20) 15,5 s. 

,7 75^. 



In this example, 6d.s=s^ of a sliil- 

linff, and 3^, reduced to a decimal by 
IF CVII., is equal to ,5 of a shilling, 
which, joined^tdth 15 s., makes=3l5,5 s. 
In the same manner, 15,58.-f-20s.=sa 



It is the common pnustice, mstoad of writing tiie repeating figures levermi 
timet, to place a dot over the repeating figure in a single repetend ; thus, 111, 

A:Cf , is written 1 ; also over the first and last repeating figure of a compound 

repetend ; thus, for ,030303, &e. we write, ,03. 

Tlie value of anjr repetHsnd, notwithstanding it repeats one fignre or more an 
infinite number of times, coming nearer and nearer to a unit each time, though 
never reaching it, may be iBaeUy diBtenxuined by oommon fractions j as will 
ai^ear from what follows. 

By reducing ^ to a decimal, we. have a quotient consisting of ylUL, A:o., that 

Is, tlie repetend ,i ; ^, then, is the vahie of the repetend 1, the vahie of ,333, 

Ate. ; that is, the repetend 3 must be three times as much; that is, ^ and 

,4=3^j A=f ; a«d,&=a|^lWholh. 

ifence we have the following RULB for changing a single repetend to its 
e<ioal conmion fraction ;— Makd the j^Ven repetend a numerator, writii^( 9 
uderaeath foa a dettDminatoi'^ aad it is dkine« 

What ig the value of 4? Of ,8? Of ,4' Of ,7? Of ,8? Of ,6? itf. ^ 

By changing ^ to a decimal, we shall have ,010101, that is, the lepetend 
jO^. Then, the repetend ,04, behig 4 I^bbm as much, must be ^, and ,31 
must be ff, also ,46=||. 

If ^-^^ be reduced to a decimal, it produces ,001. Then the decimal ,004, 

tfoing 4 times as much, is g^g-} and )D36=^^. This principle will be 
trtte for any nnmber of places. 

Hence we derive the following RULE for reducing a circulating decimal t» 
a common fiuction :— Make tlie given repetend a numerator, and the denomi- 
nator will be as many 9s as there are figureft in the repetend. 

Change ,18 to a common fraction. A, -i^ = '^* 

Change ,7$ to a i^mraon fraction. A, ^ ^ •^. 

Caiango ,003 to a common fraction. A, -g-f-R- = «!« ■. 

In the following example, viz. Change ,83 to a common inaction, tlid ra- 
p wt i ng figure is 3, that is, ^^ and ,8 is -^; then ^, ins^'wod of being { ^ 

13» 
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Hence we derive the following 

Q. How must the several denommations be placed ? 

A. One above another, the nighest at the 
bottom. 

Q, How do you divide ? 

A. Begin at the top, and divide as in Redac- 
tion ; that is, shillings by shillings, ounceii bj 
ounces, &c., annexing ciphers. 

Q. How long do you continue to do so f 

A. Till the denominations are reduced to the 
decimal required. 

More Exercises for the Slate, 

% Reduce 7 s. 6 d. 3qra. to the decimal of a pound. 

A. 378125£ 

3. Reduce 58. to the decimal of a pound. A, fS^£. 

4. Reduce 3 farthings to the decimtil of a pound. 

A. ,003125£. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. ^. ,6875 yd. 

6. Reduce 2 s. S'd. to the decimal of a dollar. ./?. ^,375. 

7. Reduce 3 qrs. 3 na. to the decimal of a vard. j9. ,^75 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

Ji, ,7375 lb. 
0. Reduce 8 £. 17 s. 6 d. 3 qrs. to the decimal of a pound. 

j3. 8,878125£. 

a unit, is, by being in tho lecond plaiW) -|- of -^ =s -^ ; then -^ **^ "^ 
added tofether, thu«, -^ + ^ « |^ = ^, J«m. 

Henee, to find the valno of a mixed Tepetend — First find the value of tb« 
repeating decimals, then of the other decimals, and add these results togethec 

S. Change ,916 to a common fraction* ^. -^^ -f- g-^ = f'^^ =^ i^ 
iV«(tf, ll-f-12=x,9ld. 
3. Change ,903 to a conunou ftaction. Jt. -^^ • 

To know if the result be right, change the common firaction to a deoimal 
•gain. If it produces the same, the work is tight. 

Repeating decimals may be eaxily multiplied, subtracted, ifcc. by fint Tedue- 
}Bg them to their equal common fractions. 



DECIMA.. i^aACTIONS. M 

If JLiIX* To REDUCE Decimals of hioher Denomina- 
tions TO Whole Numbers of lower Denomina- 
tions. 

T^ ruU is the revirse of the lasL 

Let OS take the answer to the first example. Reduce ,775£ 
to whole numbers of lower denominations. 

Operation. 



^,775 
20 

8. 15,500 
12 



In this example^ ,775jS. reduced 
to shillings, that is, multiplied by 
20, gives 15,5, (for ci{>hers on thie 
right of a decimal are of no value;) 
then the decimal part ^ X 1^=* 
6,00= 6 d. w9f». 15 s. 6d 

d. 6,000 

Hence we derive the Ibllowing 
Q. How do ^ou proceed? 

A. Multiply the given decimal as in Reduc- 
tion; that is, pounds by what makes a pound, 
ounces by what makes an ounce, &c, 

Q. Hpw many places do you point off in each product for decimals 7 

A, As many as there are decimal places in the 
given decimal. 

Q. Where will you find the answer ? 

A. The several denominations on the left hand 
of the decimal points will be Jthe answer. 

More Exercises for the SlcOe, 

The following examples are formed by taking the answers in 
the last rule ; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so as ta 
correspond. 

2. Reduce ,37S135£. to whole numbers of lower denomina 
tions. (For Ans. see ex. No. 2, IT LVIII.) 

3. What is the value of ^ of a pound ? 

4. What IS the value of ,003125 of a pound ? 

5. What is th6 value "^ ^«^'' f a yard ? 

6. What is the value of ,'d75 of a dollar ? 

7. What is the value of ,9375 of a yard ? 

8. What is the value of ,7375 of a pound Troy ? 
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Application of the ttoo foregoing RuUs. 

I. What will 4 yards of cloth oost, in poands, at 7f* tf d. • 
yard? Ts. 6d., reduced to a decimal. s:J375JSlx 4 Tda.» 
il,500 

10^000 An8^l£,,l^B. 

S. At f6 a owL, what will 2 owt 2 qrs. of rice coat ? A, |15. 

3. At $20 a ton» what will 15 cwt. 2 qra. of hay cost ? 

4. What cost 6 cwt qr. 7 lbs. of sugar, at $11^25 a cwt ? 

5. What cost 60 gals. 1 pt. of rum, at $ ,7d a gallon ? 

jf. $46,697^- 

6. At (1,25 a Imshel, what will 36 bu. pk. 4 qfts. cost ? 

j3. $45,156^. 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broadclotb 
cost? ^ ^ jj.f 125,871. 

8. At 2£. 10 s. a cwt., what will 6 cwt. 3 qrs* of rice cost ? 
2JS. lOs. =s 2,5£., and 6 cwt. 3 qrs. s= 6,75 cwt ^ then, 6,75 X 

2,15 = 16,875je. X 20 = 17,5 s. X 12 =* 6 d. S. 16JB. 17 s. 6 d. 

9. Wlmt will 6 gallons 2 qts. of brandy Cdst, in pounds, at 19 
shillings a gallon ? dtf. 4&178.6d. 



RluDUCTION OP CtJRKBNCIES. 

If LiX. An apology may by smne be deemed necessary fbi 
the omission, in this work, of muot& that is contained in otfaei 
treatises, respecting What is called *^ M» currencies of the differ* 
ent United States." The author, however, deems it rather 
necessary to apologize for introducing the subject at all. Those 
merely nominal currencies, originally derived &om Great 
Britain, have long been obsolete in law, and ought to become 
so in practice. So long, however, as that practice continues, it 
may be necessary to retiun a brief notice of it in elementary 
works. 

JfoU, — It was not intended that the foUowing Table should be exact in eveiy 
jNurticular to a mill, but enoaeh m to correspond with Che neeonfary calcula- 
tions current among men of buttiness ; and, aa such, it wiU be committed to 
memory more easily. 

Vhe design of the Table is not Uiat it should be teamed by rote, but by 

r$tQal calculations from a few data : thus, as 1 &rthing is | of a ceat, tfaes 
fiurthings are }. Again, at 3d. as 4 cents, aAd "Ss. are 50 cents, then Ss. 84 
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ate 54 centt. Tt wonld be well for tfae taairtier to direct the attention of the 
/mpil to thu object bj explonatiooe. 



Repeat the 

1 farthing . . 
Tt farthings . 

3 farthings . 

4 fiirthings . 

c'^ipe. cts. s. 
« 1 

3 ». 4 1 

4 K^ 5i 1 

4^a« 6^ 1 

1 
1 



to 

are 

ax« 



TABIDS. 

. :^ of a pm«7t • 
. » of a petmr, . 

• X ■ Tptnaff • 



6 

7 

8 

9 

10 

11 

12 



are 



are 



are 



are 



are 



are 



are 



are 



H 

4 

H 

7- 

8i 
10 
11 

m 

14 

15' 

16§ 



and 
and 
aad 
and 
and 



1 
1 

2 



d. 
1 
2 
3 
4 
5 

end 6 

and 7 

and O 

and 9 

and 10 

and 11 

and 12 

•ad 3 



d. 

13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 
21, 
22, 

ate 23y 

u, 24, 
27, 



are 
are 
al« 
are 
are 
are 
are 
are 
are 
are 



or 



or 



or 



or 



or 



or 



or 



or 



or 



or 



or 



are 



ets. 

18 

19i 

21 

22 

23^ 

25 

26^ 

27^ 

29 

30 j^ 

31i 

m 

37^ 



s. 

2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
6 



or 
or 
or 
or 

and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 
and 



. . ^ of a cent 
. . f of a cent 
. . 1 cent. 
. . l-J- cent. 

di d. cts. 

6 are 30, or 42 

9 are 33, or 46 

axe 36, 

O are (59, 

Care 42, 

9 are 45, 

Oan 48, 

c5 are Olf 

6 are 54, 

«7 are 5>7y 

are 60, 

6 are 66, 

Oare 72, 



50 

54 

58i 

62i 

66i 

71 

75 

79 

83^ 

91| 

or 100 



or 



or 



or 



or 



or 



or 



1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents? 

2. What win 2 sticks of' twist cost, in cents, at } d. a 
stick ? At il^d. a stick ? At :t d. a stick ? 

3. At 7 d. apiece, how many cents will buy 1 inkstand ? 
Will buy 2 P Wmbuy3? i? 5.' 6? 

4. How many cents must you pay for 2 rulers, at 9 d 
apiece .9 For 4? For 6? For 8.J' For 16? For 24? 
'For 32? 

5. What will 2 yards of lace come to, in cepts, at 1 a. 6 d 
ayard? What will 3 yards ? What will 4 yards ? What 
will6yaids? 

6. When oats are 3 s. 6 d. a bushel, how many cents will 
liny 2 bushels ? 

7. When rye is 3 s. a bushel, how many cents will btgr 
2 bushels ? How many 3 bushels ? How .many 4? How 
many 8? 
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8. When com |s 4 s. 6 d. a bushel, what are 3 bushels 
worth in cents? What 4 bushels ? What 8 bushels? What 
13 bushels? 

9. How many cents make a dollar ? A. 100. 

10. If a Latin Grammar cost 6 shiUmgs, how many do)^ 
lars wiU buy 3? How many 4? How many 6? How 
maiw 8 ? How many 80 ? 

11. What will 3 barrels of flour come to, at 30 shillingB 
per barrel? WhatwHlS? What will 6? What idllT? 

13. If you buy a book for 1 shilling and 6 pence, and ^ve 
the bookseller a fifty-cent piece, how many cents in change 
must he give you ? 

13. If you buy a Latin Grammar for 4 ohillings and 9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If you have 4i pence a week, how many weeks will 
come to a dollar ? How many to 3 ? How many to 3 ?. 

15. If I pay 1 B. 6d. for 1 meal of victuals, how man? 
meals can I have for a dollar ? For 3 dollars ? For ^ a dof- 
lar? For J of a dollar? For 3 dollars? For 4? 

16. When broadcloth is 13 s. a yard, for how many dol- 
'ars can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a Imt for 18 shillin4 ana .^e the store- 
keeper a five dollar bill ; how many dollars must he give 
you in change ? 

18. How many cents are 3s.3d.? 3s.5d.? 3s.7d.? 
3s.lOd.? 3s. Id.? 3s. 5d.? 3s.8d.? 4s.3d.? 4a 
5d.? 4s. 7d.? 7s.7d.? 9s. Od.? 10s. <3d.? 13s.? 
13s. 6d.? 13s. 9d.? 13s.? 14s. 6d.? 15s.? 159 
6d.? 158. 9d.? 16s. 6d.? 17s. 6d.? 18s.? 31s.? 
84s.? 37s.? 30s.? 36s.? 438.? 48s.? 54b./ 
60s.? 66 s.? 



^. What is that, which you have now been doing, ealled T 

A. Reduction of Currencies. 

Q. Are pounds, shillings, pence and farthings the same ia bB 
eoiintries? 

A* They are the same in name,, but not in 
value. 

Q. What was their valae formerly in England and her AnMrieaa 
toloniest 

A. The same. 

Q. What has occasioned the difference ia vahMf 
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L The legislatures of these colonies emitted, 
put in circulation, bills, which depreciated in 
le in various degrees* 

(. What is the number of shillmgS; which it takes in any state^ to 
! a, dollar, called ? 

L The currency of that state. 

I. How many shillings make a dollar in the New £n|^Iand States^ 
nia, Kentucky, and Tennessee ? 

L 6 shillings. 

t. What name does tlie currency of these states take 7 

L The New England currency* 

Iew England Currency. — To i-educethU Currency t9 

ral Money, and Federal Money again to the same Ctareney .''— 
t. What part of a pound is jf 1, or 6s. of this currency 7 

*• A = A; decimally, = ,3. 

How many do]Iars;;in 3£ 8 s. 3 d. ^ 

' reducing SXi. 8s.^3d. to decimals, by HLVIII., we have 
!5j6. Now, since every ,3 of a pound is a dollar, it is evi- 
, that, as many times as ,3 is contained in 3,4125iC., so many 
xs there will be, thus : — 

Tho pupil must recollect that, in division 
of decimaJs, there must be the same num- 
ber of decimalg in the divisor and quotient 
that there is in the dividend. There are 4 in 
the dividend, and 1 in the divisor ; conse- 
quently, there must be 3 pointed off^in the 
quotient. 



OFERATION. 

)3,4125 

« 11,375, -4ns. 



How many pounds in $11,375 ? 

lis example bein^ the- reverse of the last, it is evident that 
Bust multiply by ,3. 

OPERATION. 

$11,375 
,3 

i£.88.3d. 3,4125 

20 



A 



8,2500 
12 

bToooo 



It will be recollected by tlie pop2l, 
in pointing off, that there mutt be aa 
muay decimal plaeeit in the prodnet, 
88 there are decimal places in both 
multiplier and maltipbeand* 



i 



i^ ARITHMETIC. 

From these illustration* we derive the follom 

BUI4K. 

Q. How do you reduce the New Eiigiand eiirrenc 
money 7 

A, Reduce the question to the deci 
pound, and divide by ,3. 

Q. How do you reduce federal money to the saj 
again ? 

A. Multiply by ,3. 

More Exercises for the Slate* 

3r Bought a building for 17J&. 15 s. 6 d. ; bow m 
will pay for it ? ^. $5y^. 

4. How many pounds in $59^ F-17-15-6. In 
53-6-6. In $355,50 ?-106-13. In $71 P-21-6. 
42-1 2. In $5()8 ?-l 70-8. Jl. 412£. 1 s. 

5. What will 15 barrels of flour cost, in dollars, 
N. E. currency a barrel ?-340. At 7£. 10 s. a barrel 
7£. 7 s. a barrel ?-a6750. At 6£ 10 s. 6d. a barrel ?- 
6£. 4 s. G d. a barrel P-31125. Ji. $1720. 

0. What will 4 acres of land cost in pounds, at ^^ 
60. At $49 an acre.'-^d-lG. At $48 an acre?- 
$25 an acre?-30. At $12 an acre?-14'8. At 
acre?-29-8. j^. 250£.4 8. 

7. What will 4 acres of land cost in federal mon 
an acre .?-200. At 14i;. 14 s. an acre P-196. At t 
acre.?-192. At 14£. 4 s. an acre ?-i89333. At 5 
acre?-48. At 7£. 4 s. an acre .'-96. -5. $9iai,333. . 

8. What will K* barrels of rum xost, in pounds, a 
barrel .'-102-7-6 At $23,75 a barrel .?-106-17-6. 

a barrel .?-93-7 6. Ji, Z02£. 12 s. 6 d. 

9. A gentleman in Virginia purchased a house for 
6d.^lO02583, 40 acres ofland for 6lJe. 5 s. 6 d.,-204S 
pended for repairs 109£. 9s. 8d.-364944. What did 
amount to in federal money ? A. $^1571,777. 

New York Currency. — Q. What is the ^om 

Toric, North Carolina and Ohio called ? 

-4. New York currency. 

Q* How many shillings make a d<^lar of dus enrrenejr 

A. 8 shillings. 

Q. What part of a pound i^ 8 s. 7 

-^. A = tV ; decimally =s: ,4. 
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REDUCTION OF CUAILENCIES. 1^ 

Rui.x. Q. How do yoa proceed to redaee this eurreoey to fedovl 
ntaney, and federal moaey to the same cnrreaey again f 

A, Take ,4, and proceed with it as with ,3, in 
the last rule. 

Exerci$esfor the Slate, 

1. Change 204£. 18 s. to doDan and cents. 

204je. 18 8.^ 204;»i&. -^4 = $512^, j9ii«, 

2. Ckange to federal money 409iS. 168.-402450 ; 136£. 128.- 
.M150; 4ll£. 168.-103450; 49i&. 128.-124; SOiS. 2 8.-125^; 

»00ie.-1500. jl.f4149^ 

3. Will yoa ^ange into New Toik cvireney f22,078 
«-16-7.1; $44,164 F-17-13.2-3; $88^12 ?-354>^3; ^mfSAJ- 
/0-12-11-3. ^. 132£. 98. 3id. 

4. What wili 20 yarda of cloth cost, in dollan and cents, at 
15 8. 6 d. a yard ?-3d75. At 12 s. 6 d. a yard P-3125. At 13 s. 
6 d. a yard P-3375. At 178. 6d. ayard?437S. ^. f 147,50 

Pennsylvania Currency. — Q. wiwi n the cimeBcy «f 

New Jersey, Pennsvlvania, Delaware, and J^Iaryland -called f 

A. PeansylTania currency. 

•Q. How many killings make a dollar of tins currency f 

^. 7 S. 6 d. 

Q, What part of a pound is 7 8. 6 d. 7 

A. 7s. 6d. = 90 d., and 20 s. = 240d.; then, 

Rule. Q. How do you reduce this cnrr^ficy to federal money 7 

A. Divide by f ; tiiat is, multiply by 8, and 
divide by 3. 

Q. How do you reduce federal money to the same cttrrraicy 
i^^ain7 

A. Multiply by |. 

Etercises far the Slate, 

1. Change 60£. 158. to federal money. 

60£. 158.=:60,75i&. X 8=s486-i- 3 =$162, ^ns, 

2. Change $1^ to Pennsjriyania currency. 

$162 X 3 » 4^ -^ 8 =r 60,75 £. = 60£. 15 8. w9»r. 
X Change to dollara and oents ^^*. 213323; 250£ 168.- 
ii,880 ; 240£.-.640 ; 1£. 15 a. 7 d.-4744 ; G0£. 7 s. 2 d.-l 34288. 
A $1661,165+. 

4. W\l '^ou change to Pennsylvania currency $9,50 P-3-11 -3; 
fSi6,50r.-l0-li>.i); $S7?-21-7-6; $85^ ?-32-l-3 ; $42,25?- 
rei6-10-2; $126,75 f-4740-7.2; $633,75 P-237-13-1-2. 

.^.368£.14 8.4d.2<|i« 
14 
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)[A ARITHMETIC. 

.• 
Georgia Currenct. — Q. What U the currency of Car* 

Una and Geor^a called ? 

A. Georgia currency. 

Q. How many shilling^ make a dollar of this currency 7 

yl. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. ? 

A. 4 8. 8 d. = 56 d., and 208. = 240 d, ; then, 
56 d. is afi^ £. = ^ £. 

Rule. Q. How do you reduce Georgia currency to federal 
money? 

A. Divide by ^ ; that is, multiply by 30, and 
divide by 7. 

*Q. How do you reduce federal money to the same currenej 
again? 

A. Multiply by ^. 

Ezercisesifor the Slate. 

1. Change 835£. 9 s. to federal money. 

835,45Je. X 30 = 2506350 -i- 7 == $3580^0, Ans. 

2. Change $3580,50 to Georgia currency. 

|3580.50 X 7 = 25063,50 -f- 30 = 835£. Qb.Ms. ■ 

3. Change to federal money 208£. l7s. 3^d.-895I25: 104£ 
8». 7d. 2 qrs.-447562; 252je. 3 «. 1 d. 2 qr9.-1080669. 

^.$2423,356. 

4. Will you change to pounds, shillings, &c., $447,562.' 
104-8-7-1; $895,125 F-208-17-3} $1080,669 T-253.3-1-1. 

A, 565£. 88. 11 d. 2 qrs. -f . 

English or SI'erling Money. — Q. How many M- 

lings of this money make a dollar 7 

A. 4 s. 6 a. 

Q. What part of fi pound is 4 s. 6 d. ? 

A. 4 s. 6 d. = 5^ d., and 20 s. = 240 d. ; then. 

$lis2^£, = A£. 

Rule. Q. How may sterling money be reduced to federal 
money? 

A, Divide by A; that is, multiply by 40, and 
divide by 9. 

Q. How do you change federal money to sterling money ? 

A. Multiply by tV^ 

Exercises for the Slate, 

1. Change 2]i^. 78. 6 d. to federal money. 

9l£. 7s. 6d.»^l,375 X 40»855,0(K)-{-9s:$95, wAm. 
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9. Change $95 to sterling money. A, 2t£. 7 s. 6 d. 

3. Change 2i£. 7 s. 6 d. to federal money. A. $95. 

4. Change $285 to sterling money. A. 64£. 2 s. 6 d. 

Canada Currency. — Q. What is the currency of Canadu 

•nd Nova Scotia called 7 , 

A, Canada currency. 

Q. How many shillings of this currency make a dollar 7 

^. 5 s. . \ 

Q. What part of a poond is 5 s. t 

-"• 2Tr = 4* 

Rux,E. Q. How do you change this currency into federal money T 

A. Divide by J ; that is, multiply by 4. 

Q. How do you reduce federal money to Canada currency 7 

A. Multiply by J ; that is, divide by 4. 

Exercises for the Slate, 

1. A gentleman^ residing in Boston, contracted a debt <xf 
200£. 17 s. in Halifax ; how many dollars will pay the debt ? 

200£. 17s.==:200,85£. X 4 » $803,40, Ans. 

2. A, residing in Montreal, sent 300£. Canada currency to 
Bf his corresDondent in New York, to purchase 120 barrels of 
^'fur. The nour cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due ? A. 75£. 

3. A merchant In Quebec wrote to his correspondent in 
Philadelphia, to purchase a large quantity of cotton. His cor- 
respondent writes he has purchased 300 bales, each containing 
2fo pounds, at lOj cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet the 
inirchase price .^ wd. 2114JB. 1 s. 3 d. 

Foreign Coins are estimated in the United States 
according to the foUomng 

TABIifi. 

Livre of France, $ ,18^. 

Franc of France, $ ,18|, 

Guilder or Florin of the U. Netherlands, . . $ ,40. 

Mark Banco of Hamburg, $ ,33^ 

Rix dollar pf Denmark, $ 1,00. 

Real of Plate of Spain, $ ,10. 

Milrea of Portugal, $ 1,24. 

Tale of China, . ..,..$ 1,48, 
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Pagoda of India, ....... ^ 9 1,84 

Rupee of Bengal, . $ ,50. 

A pound sterling of Great Britain, ......$ 4,44| 

A pound sterling of Ireland, $ 4,10l 

1. Reduce 500 livres of France to federal mon^y. 

1 livre = $,16i ; then, 500 X^^^' i92,50, AnM 

2. Reduce ft92,50 to livres of France. A. 500 livres. 

3. Reduce &000 liaiics to federal money. A. $937,50. 

4. Reduce 12500 florins to federal money. M. (5000. 

5. Reduce $5000 to floriuB. £. 12500 florins. 



Questions on the foregoing. 

I. How many are 40, 5, ond 9, added together? How 
mapy 1004-19+9? How many 400 + 50-1^^^+9? 
How many 500 + 100 + 80+20? Howmany89 + 9+ 
8+6? 

6. How many are 6 times 50? 10 X 100 ? 10 X lOOO? 
20X60? 30X40? 

9. What number added to 20 will make 30 ? Will make 
40?. Will make 39^ Will make 89? 

4. What number multiplied by 4 will make 8? Will 
make 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2? Will mako 
6? WiUmakelO? 

6. If the minuend be 40, and the subtrahezid 21, what wiB 
be the remainder ? 

7. If tlie remainder be 40, and Uie subtrahend 20, what 
will be the minuend? 

8. If the divisor be 6, and the quotient 8, what will the 
dividend be ? ' 

0. If the quotient be 10, and the dividend 120^ what wiA 
the divisor be ? 

10. If the product of two numbers be 84, and the muhi 
plicand 7, what will the multiplier be ? ' 

II. What will 120 yards of cloth cost, at 50 cents a yard? 
^Divide by the alkjuot part, found in f XXVIII.) At 33J 
leents ? At 25 oents ? At 20 cents f^ At 16} cents? At 
:2i cents? At 10 cents ? At 5 cents ? 

12. How many. times will a Uttle wheel, 6 iBches iii«ir 



' eomference, turn rotmd in going 1 foot, or 12 hiclies T In 

g)ing 3 feet, or 36 inches? In going 5 feet? 12 feet? 
ow man^ times in goin^ across Sie street, allowtng it to 
be 3 rods, 3 yards, and 1 foot, or 660 inches ? 

13. What must bo the circumference of a wheel that 
tarns round tmet^ ki going 2 fc0k, or 24 inches ? 

14. HoirBMnv8ya]ngsinad.+6d+10d.? 

15. How much does 19 s. 6d« Uik of !£• ? 

16. How many pounds are 2 times 30 & ? 4 -4- 10 s. ? 

17. Divide 15 s. by 2. 

18. Reduce f to its lowest terms. 

19. Reduce -^y -fy, -j^, f\^, to their lowest teims. 

20. What fraction can you use for -f^, -f^, -^, f , ^ ? 

21. What part of a month is 1 day? ^. ^. Is 2 days? 
^' A =iV- Is 5 days ? A. ^ r^: J. Is 7 days r JL ^. 
ca 8 days? ^. ^o- == -^ Is 9 days? A. -^g- = •^. Is 
ISdays? Ji.U=ii. Ifl20d^ys? •4L§*=| 

22. Howmuchisi^fi? iofi? lofiof^? 

23. How much is f off? ^of^? 

24. How many timei k 2 contained in f ? IJbw much is 

i of §? 

25. How many times S in A ? (To dhide a fraction, we 
iDttMp.jf the dtiKMnlititor, or ivfi^ tibe numerator.) 2 in 
^? 3inA? 3m Jp 4inJt? 

26. How much is J c\''^ of a month? ^ of ^ of a month ? 
f of a month divided by 2 is h«w much ? How much is i 
of 1^ of a month ? 

27. James has ^ of a dollar^ Ri^s |, and ThoBHis the 
lemainder of the dollar ; what is lliomas's part? 

28. William had ^ of a ticket, Henry |, and James i ; 
tptnt part «f a ticket did they all own? (Find how many 
tthscadfaiiad first) 

29w Whatkindof ixaotiongarethefbllowing,viz.iy 1, 5^ 

30. Reduce 1 to a deoimai 

31. What decimal is equal to 4? ^? A? |? 

821 Jflones has ^ of a ticket, William ,5, Thomas ,9, and 
Harry the remainditT ; how much does Harry hav« ? 

83. What is the amount of ,3 4- ,4 4- ,1? 

84. Multiply ,6 by ,5. ^ 
SBL How UQch is ,5 of ,5? 

14* 
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96. How much ia fi multiplied by ,4 f 

37. Divide ^ by A 

38. Divide ,8 by 4 

39. Divide ,6 by ,15. 

40. From ,5 take ^. 

• 41. ^ of 14 is 2 ; 2, then, is f of what number? 

42. i of 4t IB 2; 2, then, is j- of what number ? 

43. 3 is ^ of what number ? 

44. 4 is |- of what number? 

45. 5 is i\r of what number ? ' . 

46. 10 is i of what number? 

47. 7 is •( of what number? 

Exercises for the State.. 

1.2685 + 87+8 + 60= .5.2840. 
8.3789543—2689=: j9. 3786854. 

3. 7236845 X 1732a: A, 12534216640. 

4. 893645 -4- 201 «=> A. 4445f^. 

5« WAWA *^^ ^.2433Stf»m. 

6. 7 is tV of what number f w^. 490. 

7. 26 is I of what number ? A, 104. 

8. 20£. 13 8. 4d. + 100£.15s. 6d. + lOd. + 15s. + ls.0d 
|-ld. + l|d.= j3. 122£.68.4d. Iqr. 

9. From 1£. 15 s. take 19 s. I d. A, 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. A. 1^. 
U. Divide 16 by |. j3. 24. 

12. Multiply I by 30. A. 25. 

13. Divide i by 30. A. ^. 

14. Multiply i of i by 15. A. 51. 

15. Divide ^ off by 16. A. ^, 

16. A man bought 4 hogsheads of moUumeB; the first eon 

lined 76f- gallons ; the second 63f gallons; the third .79f ga^ 

^ci, and the fourth SOf- ^lons. How many gallons in tfaa 
^hon^ ^ (Reduce the fractional parts to a common denomina 

n before you proceed to add.) A. 279-^f^. 

17. 3700T*^ + ^rf\r + 6 + 37,5 + TTnrWTr = 

.5. 3744;200005. 
L8. What is the value of ,990625 of a pound? 

jtf. 19 s. 9d. 3qr8. 
19. From 29 ye^rs, 5 mo. 3 days, take 23 hours 40 minulee. 
A, 29 yearsi 5 mo. 2 days, hours, 20 minutes 
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JVottf.— When It u reqaired to find the distance of time irom one date to 
uiotLar, H may be easily done by subtracting the first date from the last, 
reckoning the months according to their order in t)ie year ; thus, January ia 
1st mo., February Sd mo. ; &c. 

20. What ;b the difference o^ time between March 27, 1827, 
and February 15,1828? 



(19) (30) I 
1828, 2d mo. 15th day. ' 
1827, 3d mo. 27th ody. 



In compnting mterest, we reckoa 
30 days to the month, and 12 montlit 
to the year. 



Ans, 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1828 .? ./?. 11 m«. 2 days. 

22. A note, dated July 1, 1826, was paid June 20,18^, 
how long was the note on interest ? ^, 1 year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 18^, was not paid till Dec. 1, 
1828 ; how long was it at interest ? A. 8 years, mo. 16 days. 



INTEREUST. 



H LXI. Q. If the interest of 100 dollars for 1 year is 
6 dollars, what will be the interest of 200 for the same time ? 
Of 300? Of 400.^ Of 600? 

Q. What will be the interest of 100 for 2 years? For 4 
years ? For 10 years? 



Q. What is that which is paid for the use of money called 7 

A. Interest. 

Q. How, then, may it be defined T 

A. Interest is an allowance made by the bor 
rower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year called ? 

A. The rate per cent. 

Q. Why called the rale per cent. ? 

A. Because per cent., or per centum^ means, 
by the 100. 

Q. How, then, Is interest computed 1 

A. At so many dollars for each 100 dollars, so 
many cents for each 100 cents, so many pounds 
for each 100 pounds, &c. for 1 year. 
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Q. How 18 tl computed on A greater or tais sunt than 10D| er a 
•^■g^er or shorter time than 1 year ? 

A. In the same proportion. 

Q. What is the meaning oiper annum ? 

A. Each year, or by the year. 

Q. What, then, is the meaning of 6 per cent, per amram T 

A. 6 dollars for the use of 100 dollars, 6 cents 
for 100 cents, &c., for 1 year. 

Q. When the rate per cent, is established by Jaw, what is tht 
interest called 7 

A, The legal, or lawfbl interest. 

Q. What is the legal interest in the New England Slates t 

A. 6 per cent. 

JVWe. — Id the ttate of New Ywk, it i» 7 per cent. 

Q. When there is no mention made of the rate pet ee&t^ what in* 
per cent, is understood ? 

A. The legal rate. 

Q. What is the smn lent called T 

A, The principal. 

Q. When the interest and principal are both added together, wh» 

is it called ? 

A, The amount. 



Since, at Q per cent., the mterest of 100 cents for 12 mo. is 6 conrs, the i*- 
terest will always be | as many cents as there are months ; that is, \ the nuifr 
hex of months will express in cents the interest of $1 for said months ; thu^ 
the interest of $1 for 12 months being 6 cents, 8 mo. will be 4 cents, for 4 is | 
of 6 mo. 'f and in the same proportion for any length of time. 

NoWy as the interest of any sara orer 1 dollar is proportionally more, as 5 
dollars, for instance, the interest of which Is 5 times as many cents as the in- 
terest of ftl, and as cents are lOOths of a dollar, it follows, that multiplying 
any denomination, as pounds, dollars, cents, &c., by |^ the number of months, 
will give a product that will be the interest, either m cents or lOOtbs, which 
are easily brought into dollars, or whole numbers, by cutting off two figures ia 
tl)4B product, (that is, dividing by lOO.) 

Hence, to find the interest of any sam of dollars, pounds, 
■hillings, or eagles, for one year or more, we have the following 

RULE. 

Q. How do you proceed ? 

A, Multiply by half the number of months, and 
cut oflf two figures at the riajht, (for dividing by 
100,) ^ 
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Mental Exercises* 

1. What is the interest of $8 for 4 months ? A, 16 c*«. 

2. What is the interest of $4 for 4 months ? A. 8 cts. 
y. What is tlie interest of $2 for 6 months ? A* o cia. 

4. What is the interest of $30 for 2 months ? ^. 20 cts. 

5. What is the interest of $80 for 10 months? ^. $4,00. 

6. What is the interest of $40 for 1 year, or 12 months ? 
A. $2,40. 

7. What is the interest of $8 for 1 yr. 4mo.? A. 64 cts. 

8. What is the interest of $5 for 1 yr, 6 mo. ? A, 45 cts. 

9. What is the interest of $1 for 4 years ? A* 24 cts. 

10. What is the iiiterest of $8 for 2 mo..? A. 9 cts. What 
is the amount ? A. $8,08. 

11. What is the interest of $6 for 1 yr..? A, 36 cts. What 
is tlie amount .? A, $6,36. 

12. What is the interest of $1 for 4 years ? ^.24 cents. 
What is the amount? A, $1,24. 

13. What is the interest of 100£. for 2 months ? A, 1£. 
What is the amount ? A. 101£. 

14. What is the interest of 10£. for 1 yr. 8 rho.? A, 1£. 
What is the amount? •^. 11£. 

15. What is the interest of $2,50 for 2 mo.? A, 2 cts. 5 m. 
What is the amount? A, $2,525. 

16. What is the interest of $6,50 for 2 mo. ? A. 6i cts. 
What is the amount ? A, $6,56i. 

Exercises for the Slate, 

1. What u the interest of $240,30 for 3 yrs. 4 mo. ." 
3 yrs. 4 mo. aeEs40 mo. -f- 2=20, half the number ^ months. 



In this example, as there are two i)laoes 
(or cents in the multiplicand, there -will hn 
two also in the product j then, cutting ofC 
two more figures, (foi dividing by 100,,) w« 
have ^,06, Jhu, 



OPERATION. 

240, J50 
20 

• 48,0600, ^n5. 

2. What is the intereat of |400 for 2 yrs. 6 mo. ? A. 

3. What is the amoant of ^500 fur 4 yrs. 1 mo. .** 

A. $622,00. 

4. What is the interest of $75 for 2 yrs. 6 mo. .?-1125. Of 
f^ P-3750. Of $800 .M20. Of $95 P-1425. Of $650 ?- 
^m, ^.$280,50. 

5. What is the interest of $1500 for 4 mo.i>-30. For 6 
mo.f-45. For 10 mo.?-75. For 1 yr. 2 mo. •'-105. Pw 
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1 T. 8 mo. ?-150. For 4 yra. 2 mo. ?-375. .For 6 yrs. 6 mo. ?- 
5o5. ji. $1365. 

6. What is the amount of $75 for 2 yr«. 6 mo. ?-8e25. Of 
$250?-28750. Of$800?-920. Of $95 ?-10925. Of $650?- 
74750. ^.$2150,50. 

7. What is the amount of $615,75 for 5 yrs. .?-800475. For 
11 yre. 1 mo. .?-1025223. For 7 yra. 2 mo. .?-880522. 

^.$2706^+. 

8. What is the interest of $7650 for 3 yrs. 3 mo. .^-149175. 
For 3 yrs. 4 mo. .M530. For 6 yrs. 6 mo. .^-298350. F« 

2 yrs. 2 mo. .?-99450. jJ. $6999,75. 

9. What is the amount of $7^0 for 10 yrs. 1 mo. .'-12037, 
For 2 yrs. 3 mo. i»-«5l2. For 1 mo. .'-7537. For 11 mo.?- 
7U12. For 1 yr. 7 mo. .'-8212. ^.$44^+. 



IT LiXII* since days are always either 30Uib of a numth, or feoM 
freator part, oa halves, 3dB, 4th8, 5thi, 4be. ; thai, 1 day =^; 2 dayis 
^, which, being re<toced to its lowest terms, is -^i 3 days = ^, or ^ ; 
5 dayss-^, or 4- ; 90 days = ^, or ^} it followi, that, If these putt 

bh dimininhed in the same proportion as the months, that is, if half the fimc 
tiooal part be taken for a multiplier, the product will express the interest fbi 
the daye in cents, or lOOtbs, which, divided by 100, as before, will be the in 
terost required. " 

To halve any thing, we divide hy 2. 

JWte. — It will be recollected, that, to divide a fraction by 8, we eta 

Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days ? $60 

16 day» = ^ or ^ mo. -f- 9 =* ^ multiplier. J 

Ans. $ ,15. 

2. What is the interest of$24 for 10 days? $24 

10 days = ^ mo. = -J -^- 2 = ^, multiplier. I. 

Ans, $ ,04 

3. What is the interest of $120,60 for 20 days ? $120,60 

20 days = ^ mo. = ^ ->- 2 =r -^j multiplier. -^ 

Ans, $ ,4020 

4. What is the interest of $360,60 for 19 days ? $360,60 

19 day B s ^ mo. -«- 9 = ^^, mnltipleir. • ^ 

Ans. $l»14,l^Bi 



k 
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Hence, tci fiad the interest of any sum fur daya, we have tiie 
following 

Q. How do you proceed first 1 

A. I find what fractional part of a month the 
days are, and reduce the fraction to its lowest 
terms. 

Q. What do you make the multiplier 7 

A. Half of this fraction. 

Q. How do you halve the fraction T 

A. Halve the numerator, or double the denom- 
inator >, 

Q. After you have multiplied by the fraction, what is to be done 
with the product, to get the mterest ? 

A. Cut off two figures, as before. 

Mental Exercises. 

I What]stii6 interest of$120 for 15 days? ./2.30ct8. 

2. Interest of $60 for 15 days ? Jl. 15 cts. For 1 da. ? 
JL 10 cts. 

3. Interest of $18 for 20 da. ? ^.6 cts. For 10 da. ? 
Jl 3 cte. ' 

4. Interest of $120 for 1 da. ? A. 2 cts. For 2 da. ? 
wtf. 4'cts. 

5. Interest of $60 lor 3 da. ? wi. 3 cts. For 6 da. ? A. 6 cts. 

Exercises for the Slate. 

1. What i^ the interest ef $1200 for 2 da. ? $1200 

9 da]rB = ^-*-2=r^, multipUer. ^^ 

Jlns. 40 cts. 



2. What u the interest of $600 for 20 4a. ? 

aOday.«f8 5=f+9=-J,inaltiplier. ^ 

Jlns. $2^00 

3. What 18 the interest of $2400 for 15 da. ? A. $6. 

4. What is the interest of $3600 for 10 da. i A. $6. 

5. What is the interest of $726 for 20 da. ^. A, $2,42. 

6. What is the interest of $1200 for 1 da. ?-S0. For : ' • 
«0. For 4 da. .?-80. For 5 da. .?-l. For 10 da. ?-2. For 1 ' . 
3. For20da.?-4. For25da.?-5. .tf. $16,60. 
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7. What is the interest of $120 for 8 yrs. 4 mo. 15 da. ^ $120 

A vrs. 4mo. = 100-»-3=50i and 15 da. ( mo. -4- 3 = 1; then, ^ eai 
.lie multiplier for the days and monllia u 50^. | ^'^ 



8. What it the interest of $1200,60 for 1 yr. 
10 mo. 24 da.? 

lyr. 10mo.=S3-i-8=Uino.; andSMda. ^=:^- 

9 = J ; the mttltiplier, then, ia 11^ 




1320660 
48024 



Ana. $136,868^ m. 

jfoU. — When the days are an even mmber. It will oftentimea be found eon- 
venieat to find what fractional part of a month half the days will be, without 

Halving the fraction afterwardaj thus, for 90 dayi, take 10 da7i=:-J^=-|, 

the multiplier. 

9. What is the interest of $180 for 29 days ? A, 87 cts. 

10. What is the amount (^$180,60 for 2 yrs. 4 mo. 20 da. ? 

A, $ 206,486. 

11. What is the amount of $36,60 for 2 yrs. 1 mo. 5 da. .^ 

./?. $41,205i^. 

12. What is the interest of $300 for 1 yr. 6 mo. 15 da.?- 
2775. For 2 yrs. 6 mo. 15 da. .M575. For 3 yrs. 4 mo. 10 da. ?- 
U050. For 4 yrs. 4 mo. 5 da. P-7825. 4- $212,25. 

13. What is the interest of $600,50 for 2 yrs. ?-7206. For 
1 yr. 8 mo. P-45005. For 2 yrs. 8 mo. 1 da. .?-9618. For 5 yrs. 
7 mo. 12 da. ?-202368. For 8 yrs. 4 mo. 4 da. i»-30065. 

A, $731,30a 

14. What is the interest of $700 for 1 yr. .'-42. For 6J^ mo t 
2S7o. For4mo.?-14. For 20 da. P-2333. ./J. $81,083. 

15. What is the amount of $60000 *b- 3 da. i»-60030. For 
S da. P-60080. For 9 da. F-60090. A. $ltf0200. 

16. What is the interest of $60 for 2 mo. 1 da.?-61. For 3 
mo 2 da. ?-62. For 2 mo. 3 da. ?-63. A. $1,86. 

17. What is the interest of $60 for 2 mo. 7 da. ?-67. For 3 
C«. 8 da. r-68. For 2 mo. 12 da. .'-72. A. $2,07. 

:d. What is the mterest of $1200 for 12 yrs. 11 mo. 29 da. ? 

A. $935,80. 

'''!"• *' legoinff example, although U is as difficult a one at usually oecura, it 
; . ,•' v' / ouo third of thti usual numuer of figures required by other methoda. 



INTEREST. ia9 

H 1L<XIII« It is evident, that, wken the rate ii either more or lea 
«.fian 6 per cent., the interest for the given rate will be a certain part of 6 per 
eent. ; thus, 5 per cent, will be -^ as mach as 6 per cent., 4 per cent. ^ as 

mach, 7 per cent. X as mach, ice. 

To get 4, ^ of any nomber, we multiply by the numerator, and divide by 
the denominator J and, as the denominator will always be 6, and the numera- 
tor the given rate, hence. 

To find the interest of any sum, when the rate is not 6 per 
eevt., we have the following 

Q. How do you proceed 1 

A, Find the interest for 6 per cent, as before. 

Q. How do you proceed next ? 

A. Multiply the interest of 6 per cent* by the 
given rate^ and always divide by 6. 

1 What is the interest of (600 for 1 yr. 2 mo. and 15 days, 
at 5 per cent, f 

600 

7 J mo. 

4200 
150 



4350 int. at 6 per cent. 
5 



6)21750 

Ans. 9 36,25 int. at 5 per cent. 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent. ?- 
^. At 2 per cent ?-12. At 4 per cent. i*-24. At d per cent, h- 
S6. At 10 per cent. .?-60. At 5i per cent. .?-33. A. $171. 

3. What )8 the interest of $480 for 3 yrs. 2 mo., at 15 per 
eent. .^-228. At 20 per cent.T-304. At 10| per cent. .M6340. 
At 15i per cent. ?'-23560. At 7 per cent. P-10640. 

A. $1037,40. 

4. What is the interest of $600 for 15 mo., at 2| per cent. ?« 
20625. At 3| per cent. .?-28125. jJ. $48,76. 

6. What is the interest of $600 from January 1st to March 
1st ?-6. From January 15th to May 15th ••-12. From January 
15th to September 15tli .?-24. A. $42. 

6. What is the amount of $500 from March 10th, 1824, to 
March 10th, 1827F-590. From March 29th, 1820, to March* 
15 
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t9Ui, 1826 r-eSO. FVom MaAsh 16th, 1820, to March ICth, 1824?- 
620. j9. $1890. 

7. What ifl the interest of (60 from June Ist, 1826, to No- 
Tember Ut, 1827?-510. From April lot, 1825, to August 16th, 
1826 .M95. From July 4tb, 1825, to August 19th, 1^ ?^im 
^.$21,30. 

8. What is the interest of $300 from September 5th, 1825, ft 
September 25th, 1826 ?-l. From August 9th, 1826, to Decem- 
ber 24th, 1827 ?>2475. ^.$25,75. 

9. What is the amount of $180 from October 1st, 1826, H 
December 1st, 1830 ? yJ. $225. 



IT liXlV. A coneise and practical Rule for the StaU e/ 
Jfew Yorky in which the interest is established by law at 7 per 
cent. It has been remarked, tiiat 7 per cent, is {- of 6 per 
cent. ', that is, -^ more than 6 per cent : hence, 

Q. To find the interest at 7 per cent, what is the 

RUI4JB 1 

A. Add ^ of the interest, at 6 per cent, (found 
CIS before), to itself; the sum will be the interest 
at 7 per cent. 

JVU«.— The interert for any rate per cenL may be foand in the eame bub- 
aer, by subtracting, wban the given rate ia under 6 per cent., and adding, what 
it ii more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 
JVsio Method, Old Method, 

•360 $360 
i 7 

i) 9 I,20at6per6eat 1 = ^)2520 

20 210 



iifts. 91 ,4 at 7 per cent ^^^i) 105 

6 = 4) 35 



Ans. $ 1,40 

8. What is the interest of (60 for 2 yra. 4 mo., at 7 pet 
cent..' ^.$9,80. 
3. What IS the amount of $120,60 for 1 jr. 6 mo. 10 da., at 

7 per cent? j9. $183,497i^ ra. 
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4. What is the amount of $241^ fbr 6 mo. 20 da. ?~2505a 
For 1 mo. 1 da. P-242653. For 1 yr. 4 mo. 5 da. .^-263946. Teat 
2 jra. 6 mo. 25 da. P-284582. Ji. |l041,761 +. 



IT LiXY. SiDce 6 per cent, is $6 on ^100, that Ib, ji^ 

of the principal, and 5 per cent. xSTTy ^^-f hence, 

To calculate the interest at any rate per cent., when the time 
Is 1 year, we proceed as follows : 

Ruiii:. 

Multiply by the given rate, and cut off two 
figures, as before. 



J. "What is the interest of 
$990,40 for 1 yr., at 9 per cent? 



• 22^0,40 
9 



$ 19,8360^n5. 

2. What is the interest of $1200,^0 for 1 yr., at 12} per 
cent..? .1|150,03,7. 

3. What IS the amount of ^80,10 for 1 yr. at 2J per cent. ?> 
52102. At 5 per cent. .?-841&. At 10 per cent i'-SSll. At 
4 per cent. .'--83704. At 19| per cent. .'-95919. 

Jl. $433,94 +. 

H LXYI. COMMISSION. Q. When an allowance of 8« 
much per cent, is made to a person called either a correspondent, 
factor^ or broker^ for buying, or assisting in buying and selling goods 
lor his employer, what is it called 1 

A. Commission. 

RuLC. Q. Since commission, insurance, buying and selfing 
stocks, and loss and gain, are rated at io much per cent., without 
regard to time, how may all these be calculated ? 

A. Multiply by the rate per cent., and cut off 
two figures, as in the last rule. 



1. What would you demand for 8ening^400 worth of cotton, 
for 2^ per cent, commission ? 

$400 X ^hi ^^ catting^ off two figarea,s=:$10, eommisrioa, Jins. 

2. My correspondent informs me that he has purchased goodi 
to the amount of $5000 ; what will his commission amount to 
Oft 2^ per cent. ? A. $125. 

3. What must I be allowed for seeing 300 pounds of indigo 
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at $2,50 per lb., for 2 per cent. commiBsion .'-15. For 2^ pet 
cent P-20625. For 5 per cent. P-3750. For 6} per cent ?-4875. 
For 7 per cent. i'-5250. wJ. $174,37.i 



INSURANCE. Q. What is the allowance of so much per cent 
made to persons^ to make good the losses sustained by fire, sUmai 
&c., called ? 

A. Insurance. 

Q. By what name is the instrument that binds the contracting par 
ties called ? 

A. Policy. 

Q. What is the sum paid for insurance called 7 

A, Premium. 



1. What will be the premium for insuring an East India ship 
valued at $^000, at 1^ yet cent ? .^..$3875. 

2. What is the premium for insuring ^^2600, at 20 pei 
eent?-^20. At 30 per cent?-780. At 18} per cent M81. 
26i per cent .'-.609. w9. $2470. 



STOCK. Q. \Vbat is the general name for all money's invested 
fai trading companies, or the fuaos of government, called? 

A. Stock. 

Q. When 5 100 of stock sells for ^100, how is the stock sa.'d to be 1 

A. At par. 

Q. When is it said to be above par, and when below pa,r ? 

A. When $100 stock sells for more than $100, 
it is said to be above par ; when for less than 100, 
below par. 

Q. W nen it is above par, what is it said to be T 

A. So much advance. 



1. What is the value of $2500 of stock, at 106 per cent. ; 
that is, 6 per cent advance ? ^. $2500 X 106 t=r $2650. 

2. What is the value of $1000 of insurance stock, at 95 per 
cent ; that is, 5 per cent, below par ? ^. $950. 

3. What is the value of $1200 of bank stock, at 3 per cent 
below par ; that is, 97 per cent f-l 164. At 112 per cent., or 12 
per cent advance f-1344. At 87^^ per cent. ?-1050. At ISti 
per cent, advance ; that is, 112<| per cent. P-1350. j9. $4908. 



\ 
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LOSS AND GAIN. 1. Bought a piece of broadcloth for f80 ; 
^ow much must I sell it for, to gain 10 per cent. ', that iB, 10 
Iter cent, advance, which is 110 per >cent. on the cost ? $80 X 

3. Bought a hogshead of molasses for $50, and, 5 gallons 
having leaked out, I sold the remainder at 10 per cent, loss , 
that b, 10 per cent below par, being 90 per cent, on the cost ; 
what did 1 get for it .i> ^.$45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
pame so as to gain 20 per ceot. ; that is, 20 per cent, advance, 
or 120 per cent, on the cost ? j9. $60. 

4. Bought rum at $1>25 per gallon ; and, by accident, so 
much leaked out, that 1 am content to lose 20 per cent. ; how 
must 1 sell it per gallon ? A, $1. 

5. A merchant bought 400 oarrels of flour for $3500; how 
miist he sell it per barrel, to gain 25 per cent. ? A, $10,03|. 

6. Bought sugar at 15 cento per lb, ; at what rate must I sell 
it a H). so as to gain 20 per cent. .^-18. So as to gain 25 per 
eent.M875. S per cent.i'-ld5. 40 per cent.?-^l. 45 per 
cent.?-2175. 50 per cent.?-225. 65 per cent?-2475. 75 
per cent. ?-2625. 90 per cent. ?-285. 100 per cent., or to 
double my money .^-30. A. $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 Iba. 
net, at 6^ cents per lb.-1875 f 30 pipes ef wine for $1,12J^ per 
^on-425250 ; 3 hhds. of rum Ibr 90 cents per gallon-170i0; 
40 bttrrels of flour for $74 per barrel-300 ; and 40 bushels of 
salt toT 7 s. 6 d. or $1,^ per bushel-^ : how much must all 
the said articles be sold for, to gain 50 per cent., being 150 per 
cent, on the first cost i A, $9S&1,40. 



Y LiXVIl. Time, Rate per cent., and Amount 

GIVEN, TO FIND THE PrINCIpAl. 

1. What sum of ready monevyput at interest for 1 yt. 8 llio. 
«t 6 per cent., will amount to $220 ? 

The amount of $1 for 1 year and 8 mo. is $1,10 ; then, $229 
4-$1,10 = $200,j9}». 

Rule. Q. How, then, would you proceed, Co 6nd the principal ^ 

A. Divide the given amount by the amount of 
^ 1 at the given rate and time. 



2. What principal, at 6 per cent., in 5 years,will amount to $650 

lieratoSOO, 
jelTLVI.) 

A, $500 



fn this example, in dividing $660 by $1,30. we annex two cipbera to SOO, to 
make the decimal place* in Uie divisor and aividend equal. (See IT LVI.) 
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3. What principal, at 6 per cent., in 1 year 2 mo| 
amount to (642 ? A. |^. 

4. What principal will amount to j|^69],50 in 2 yn. 6 
da^ at 6 per cent. ? A, (600. 

o. A correspondent haa in his hands (210, to be laid 
^ods ; after aeducting his own commission of 5 per cent.^ 
much will remain to & laid out .' 

It is evident, that the eomminion which he receivedi addod to the 
laid out, must make fSlO ^ hence $S10 may be considered the amo«%t 
the money laid out the principal ; oonieqnently, the question doea n«t 
materially from the foregoing. In luch questions as these, in which "' 
not regarded, the amount of $1 is the rate per cent, added to $1. 

It will be recollected, that 6 per cent is 6 cents on 100 cents, or $1 ; 5 1 
cent., 5 cents ; the amount, then, of $1, at 5 per cent., is 5 cents added to ! 
making $1,05 } then, fSlO -h $1,05 = $300, Am, 

6. A factor receives (1040 to be laid oat in goods, after i 
ducting his own commission of 4 per cent. ; how mucn does 
commission amount to ? 

The sum laid out, found as belbie, is $1000; then, 1040— 1000 =$40, eom*' 
mission, thn Answer, 

7. A factor receives (SIXX), from which he wishes to deduct 
his commission of 5 per cent.; what will his commissioii 
amount to ? A. (100. 



DISCOUNT. 1. WilUam owes RuAis (1272, to be paid in 1 
year, without interest ; but Rufus, wanting his money imme* 
diately, says to William, I am willing to aUow you 6 per cent, 
the lawful interest, if you will pay me now ; what sum ought 
William to pay Rufiu ? 

It is evident that he on^t to pay Just such a sum as. put at interest, wonM. 
in 1 year, amount to $lSs/3 ; or, In other words, such a principal as weula 
amonnt to $1S73. This question, therefore, is solved in the same manner as 
the preceding. $1S73 -i- $1,06 = $1300, the Jhu. 



Q.< What is an allowance made for the payment of a sum of moaej 
before it becomes due, called ? 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in tht 
gjrven time and rate, amount to tne given sum or debt ? 

A. The present worth. 

Q. In calculating interest, what would the present worth be eallett f 

A, The principal. 

Q. What would the g^vcn sum, or debt, be celled ? 

A. The amount. 

Q. What is the discount of an^ sum equal to 1 

A. The interest of its present worth for the 
le time. 



INTEREST. ITd 

Q. As operations in discount are substantially the same as^ tha 
preceding para^aph; what is the rule, which was there given, that is 
applicable to discount ? 

Rule. A* Divide the given sum, or debt, by 
the amount of $1, at the ^ven rate and time; 
the quotient will be the present worth. 

Q. How is the discount found ? 

A. By subtracting the present worth from the 
given sum or debt. 

«Vote. — ^It will be foeoUected tkftt, when no per cent, is mentioned, 6 per 
cent. 18 uhderatooa. 

2. What ia the present worth of $133,20, due 1 yr. 10 mo. 
hence? wtf. $120. 

Proof. 3. What is the amount of |120 for 1 yr. 10 mo. ? 
(Perform this example by the rule for calculating interest.) 

./9. $133,20 
4. What is the discount of $660, due 1 yr. 8 mo. hence ? 

A. $60 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? 

A. $60. 

6. What is the discount of $460, due 2 yrs. 6 mo. hence ? 

^.$60. 

7. What is the present worth of $1350, due 5 yrs. 10 mo. 
henc« } A. $1000. 

8. Bougrht goods to the amount of $520, on 8 mo. credit ; how 
much reaSy money ought I to pay as an equivalent ? A. $500. 

9. Bougnt gooas in Boston, amounting to $1854, for which 
I gav^ my note for 8 mo. ; but, being desirous of taking it up 
■^ the expiration of two months, what sum does justice require 
me to nay ? A. $1800. 

10. What is the discotmt of $615, due 5 mo. hence ? 

A. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A. $1200. 

12. What is the present worth of $1272, due 2 yrs. hence, 
discounting at 3 per cent. ? A. $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?- 
50. Of $304, due 4 mo. hence ?>200. Of $13000, due 5 yrs. 
hence .^-10000. Of $9440, due 3 yrs. hence F-8000. 

A, $18250. 

14. What is the present worth of $515, due 6 mo. hence .'• 
500. Due 1 yr. hence ?<-485849. Due 15 mo. hence ?-479069 
Due 20 mo. hence P-468181. Due 4 yrs. hence P-415322. 

A, $2348,421 + . 



m ARITHMETIC. 

IT liXYIII* Time, Rate per cent., and Interbsv 

BEING GIVEN, TO FIND THE PRINCIPAL. 

1. What sum of money, pnt at interest 1 yr. B mo. at the rale 
of 6 percent., will gain $20,60 interest? 
The interost of $1 for 1 yr. 8 mo. = 10 ets. ; (hen |S0,00 H- $,I0 ssfSOfi, 



Rule. Q. How, then, would you proceed t 

A. Divide the given gain or interest by the 
interest of $1 at the given rate and time^ tbe 
quotient will be the principal required. 

2. A certain rich man has paid to him erery year, $48000 
interest money ; how much money must lie have at interest? m 
what principal will gain $48,000 in 1 year, at 6 per cent ? 

.a. $800000* 

3. If a man's salary be $12000 a year, what principal at ii^ 
tesest for 1 yr. at 6 per cent would gain the same ? 

j9. $200000. 

4. Paid $45, the lawful interest on a note, for 2 yrs. 6 mo. ; 
what wail tne face or principal of the note ? Ji, ~ ' 



IT LiXIX. The Principal, Interest, and Timbl, 

BEING GIVEN, TO FIND THE RaTS PER CENT* 

1. If I have $2000 at interest, and at the end of the year I 
should receive $120 interest, what rate per cent, would that be ^ 

The interen of $2000 at 1 per cftnt. fiir 1 ysar, i> $20; therefore, $190 -f-^ 
s=$6, that iB, 6 per cent., the rate required. 



Rule. Q. How^then, do you proceed to find the rate per cent 1 

A. Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given time ; 
the quotient will be the required rate. 



8. If I receive $60 for the use of $600, 1 yr. and 8 mo., whAt 
is the rate per cent.? j9. 6 per cent. 

3. If I pay $200 for the use of $2000 for 2 yn. 6 mo^ 
is the rate per cent ? -Ji, 4 per cent 



INTSRE&l 177 

When thb Prices of Goods ake giyen^ to find 

WHAT IS THE RaTE PER CENT. OF GaiN OR LoSS. 

1. A merchant bought cloth for $1^ at yard, and sold it ibr 

ffifiO } what was the gain per cent. ? 

In this example^ wo are required to find the rate per cent. The prooesi, 
then) of finding it, m substantially the same as in the foregoing ezamploi. 
It has been remarked, that 6 |»er cent, is 6 cents on 1(M) cents j that is, tht 

Interest is y^JT of the principal 3 which, written decimally, is ,06; 5 pet 

oent. is y^ == ,05 ; S3 per cent, is -^^ = )95 ; that is, the rate may always bo 
considered a decimal carried U> two places, or lOOths. In the last ezampley by 
subtracting $1^ firora $1,50, wo have 30 cents gain on a yard, which is |^^ 

•f the first cost ; -^^ = ,25=S25 per cent., (As wflnswer. 

Rule. How, then, do joa proceed, to find tbe rate ]|ipr cent, of 
^ainorloss? 

A. Make a common fraction, by writing tiie 
gain or loss for a numerator, and the cost of the 
article the denominator; then change it to a 
decimal. 



2. A merchant bought molasses for fU cents a gallon, which 
he sold for 30 cents ; what was his gain per cent. ? 

jfl. ,25 = 25 per cent. 

3. A grocer bought a hhd. of ram for ^75, from which several 
gallons haying leaked out, he sold the remainder for $60 ; what 
iid he lose per ceat.? 

In this example, the decimal is ,9; which, carried to two places, is ^an 
10 per cent., the Answer, 

4. A man bought a piece of cloth for ySO, and sold it for $25$ 
what did he gain per cent. ? A, 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9; 
what was the gain per cent. ? 

As two decimal places only are assigned to the rate per cent., ,125 is 
i ajl^T-; 12j. per ceoL, tkiU is, tbe ^rd place is so jnanj tenths of 1 per cent. ; 

dias, 1 per cent, ii ,01, and ^ per cent, is ,005=:-^, or 4- of 1 per cent. 

A, 12^ per oent 

6. A merchant bought a qoantitj of goods for $318,50, and 
laid them again for $^9,39 ; what was nis loss per cent. ? 

A, 6 per cent. 

7. What is the gain per cent, in buying rum at 40 cents a 
gfldlon, and selling it at 42 cents a gaflonf-S. At 44 cents ^ 
IC. At 46 eent8?-15. At 50 cents .'-SS. At 54 cents ?-35. 
At GU cents ?-50. A. 140 per cent 
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COMPOUND INTEREST. 

% LiXXI. 1. Rufus borrows of Thomas ^(500, which he 
agrees to pay again at the end of 1 year, together with the 
interest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
two years .'' 

la this example, if Rufus had paid Thomas at tho nnd of the first year, the 
intorest would have been $500 X<>= $30, which, added to the principal, $500. 
thus, 5004- 30) =530, the suiu or amooDt justly due Thomas at the end of the 
first year ; but, as it was not paid then, it is evident, that, for tlie next year, 
(3d year,) Thomas ought to receive interest on $530, (bcin^ tho amount of tlie 
irst year.) The interest of $530 for 1 year is 530 X 6 = $31,80, which, added 
to $530, =561,80, the amount for 2 years; hence, $561,80 — $500 ^$61,80, 
Compound Interest, the Answer. 

This mode of computing interest, although strictly just, is not authorized 
by law. 



Q. When (he interest is added to the principal, at the end of 1 
yei>r, afid on this amount the interest calcalated for another year, and 
•e on, what is it called ? 

A, Compound Interest. 

Q. How, then, may it be defined ? 

A. It is interest on both principal and interest. 

Q. What is Simple Interest ? 

A» It is the interest on the principal only. 

Hence we derive the following 
RULE. 
Q: IIow do you proceed ? 

A. Find the amount of the principal for the 
1st year, by multiplying as in Simple Interest; 
then of this amount for the 2d, and so on. 

Q. How many times do you multiply and add ? 

A. Ag many times as there are years : the las! 
result will be the amount. 

Q. How is tke compound interest found 7 

A. By subtracting the given sum, or first prift- 
cipal, from the last amount. 
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to. What is the difference between the simple interest of 
^200 for 3 years, and the compound interest for tlie same time? 

A, |!2,203A. 
11. What is the compound interest of $600 for 2 yean 6 
months .^ 

In calculating the compound interest for months and days, 
first find the amount for the years, and on Hiat amount calcu- 
late tlie interest for the months and days ; this interest, added 
to the amount for the years, will be the interest required. 

A. $94,38,4 -).. 
1J3. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

A. |107,418tV+- 
13. What is the difference between the simple and compound 
interest of $200 for 3 yrs. .'-23032. For 4 yrs. 6 mo.?--60702. 
For 2 yrs. 8 mo. 15 da. .M7706. A. $10,044. 

hM the amonnt of $3 is twico as much as $1, $4, 4 times u much, &e., 
fcrace. we mav make a table containing the amount of the 1£, or $1, for 
•erorai yean, by which tjio amount of any turn may be easily ibund for the 
MUD« timo. 

TABLE, 

Showing tite imount of 1 jC, or $1, for 20 years, at 5 and 6 per 

cent., at compound interest. 



Yean. 

1 

2 

3 
4 

5 

6 
7 
8 
9 
10 


5 per eent. 


6 per cent. 


Yean. 


5 per opnc 


6 per eent. 


1,05000 


1,06000 


11 

12 
13 
14 
15 
16 
17 
18 
19 


1,71033 


1,89829 


1,10250 


1,12360 


1,79585 


2,01219 


1,15762 1 


1,19101 


1,88564 


2,13292 


1,21550 


1^36247 


1,97993 


2,26090 


1,27628 


1,33822 


2,07892 


2,39655 


1,34009 
1,40710 


1,41851 


2,18287 


2,54035 


1,50363 


2,29201 


2,69277 


1,47745 


1,59384 


2,40661 


2,85433 


1,.55132 


1,68947 


2,52695 


3,02559 


1,G2889 


1,79084 


20 1 


2,65329 


3,20713 



14. What is the compound interest of $20,15 for 4 yean, at 
6,per cent. ^ 

By the Table, $1 at 6 per cent, for 4 years, is $1,26247, 
K4SW45r= $25,438, amount, from which $20,15 being «ub- 

Iracted, leaves $5,288^^ + . 

15. What is the amount of $10,50, at 5 per cent, for 2 years %• 
115762. For 6 years ?-140709. For 8 years.?-! 551 32. For 16 
yeai^B ?-218286. For 17 years .?-240661. For 20 years ?-2785SL 

$114,914T«\y + , Am. 
16 
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ld2 A rtlTHMETIC. 

Any lum, at simple interest, will double itself In 16 yean 8 montl 
eMspound, in a little more tlioa half tliat time ; that is, ia 11 years, 
•od 83 days. Hence, we see tiiat there is considerable difTerenee 
years, and when compound interest is permitted to accumulate fo 
aniounts to a sum almost incredible. If 1 cent had been put at com 
terest at the coininencement of the Christian era, it would have anx 
Am end of the year 1827, to a sum greater than oould be contained ii 
Uoni of globes, each equal to our earth in magnitude, and all of i 
while the simple interest for the same time would have amounte 
about one dollar. The following question is inserted, more for the s 
amplifying the preceding atatement, than for the purpose of ita ecriut 
amount, however, at compound interest, may be found, without i 
plexity, by ascertaining the amount of 1 cent lor 20 years, fo'uid by t 
then making this amount the principal for 30 years more, and so c 
whole number of years. 

16. Suppose 1 cent had been put at interest at the commenccm 
Ohriatian era, what would it have amounted to at simple i and wha 

potmd interest, at the end of the year U27i .4. -Simple, $1,10& 
poaad, $172G1G47404755252947076091497471195997662Q354^<^ neorl 



EQUATION OF PAYMENTS. 

If LXXII. Q. What is the meaning ofeqtustum T 

A, The art of making equal. 

Q. What is equation of payments t 

A. It is the method of finding an equal or 
time for the payment of debts du^ at dii 
times. 

1. Ill how many months will $1 gain as ranch aa 1 
gain in G months ? •/$. 6 X ^ = 1^ months. 

2. How long will it take $1 to gain as much as i 
gain in 12 months ? •/$. 60 montlts. 

3. How many months will H take $1 to be worth & 
as the use of $I0» 20 months ? A. 200 monUis. 



4. A merchant owes 2 notes, payable as follows : om 
to be paid in 4 months \ the other of $6, to be paid in 10 n 
but he wishes to pay both at once : in what time ough 
pay them .' 

4 X 8 = 32; therefore, f8 for 4 mo. =$1 for 32 

10 X 6 = 60 ; therefore, |6 for 10 mo. = |l for 60 



. s= $1 for 32 mo 
mo 

u n 
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Therefore, he mi^t.have $1,92 months ; and he may keep 

$1^> iV P^^ '^ ^^^ f ^^^ ^) 1^ of 92 months, which w 
1^ ^ 14, = 6 mo. 13|| da., Ans. 



Q. Hence, to find the mean time of payment, what is the 

' RUIiE 1 

A. Multiply each payment by the time, aiid the 
•am of these several products, divided by the sum 
of the payments, will be the answer. 

A*«ee^Thi8 rala proceeds on the sapposition, Uuit what is ^ined by keep- 
ing the itione^ after it ia due, is equal to what is lost by payinj^ it before il is 
dae. But this is not exactly true, for the gain is e«{ual to the lUterett, while 
tfie loes ra equal only to the discount, which is always less than the uiterest. 
However, the error is so trifling, in most cases which occur in iHwinoss, as net 
to make any nuiterial difference in the result. 



5. A owes B ^^00 to be paid in 6 months, $300 in 12 months, 
$500 in 3 months ; what is the equated time for the payment 

of the whole? Jl.&^. 

6. What is the equated time for paying $2000, of which $500 
is due in 3 months, $360 in 5 months, $(jOQ in ^ months, and 

the balance in 9 months ? A. Q^f(?u = Cj^ months. 

7. A merchant owes $600, payable as follows: $100 at 3 
months, $200 at 5 months, and the rest at 8 months : but be 
wishes to pay the whole debt at one time : what is the just time 
for saidpayment ? A, 6 months. 

8. I owe as follows, viz. to A $1200, payable in 4 months; to 
B ^00, payable in 10 mopths ; to C $650, payable in 2 years : 
to D $100a, piyable in 3^^ years; to £ $1270, payable m 20 
months ; and to F $500, payable in 4 years ; now, what would 

be the equatea time for paying the whole ? A. 22^^^ months. 

Questions on the foregoing. 

1. A man bought a barrel of ilour for 2£. 15 s. 6 d., a hhd. 
tf molasses for 6£, 15 s., and a barrel of brandy for 8£. 15 s. ; 
what did the whole cost? ^. ISjS. 5s.6d. 

2. W!At Will 9600 yards of cloth cost, at $50 a yard?-480a 
At$,33|r-3200. At $,25 ?-^400. At ;;,4UM ()20. At $,161?- 
1600. At $,li^ ?-1200. At $,6i !»-600. At $,5 .M80. 

A. $16200. 
8. What is the product of 2 s. 6 d. multiplied by 2 ?^. By 
4?-10. By7?-17-6. Byl0?-l-6. Byl2?-M0. 

•^ jtf.4£.7s.ed. 
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4. Divide 21£. 19 s. 9 d. equally among G men. 

5. Reduce |-| |i^) and -J^, to the least common denominaf 

6. Change 2000 franca to federal money. ^. $375. 

7. tUjj + ,3 + dhr + 673 + urDWrr. ^. 673,37505. ^ 
/ 8. Change 45()0j&. Engliiih or tterling money, to do] 
4 a. 6 d. eadi. A. $20,0(K). 

9. What is the interest of (21,20 ibr 6 months ?-6d6. Fc 
months 15 days?-371. For H monlh ?-159. For 10 days ?- 
For 5 days ?-17. For 4 days ?-14, jJ. $1^2 +. 

10. What is the amount of $300, at 7 per cent., for 1 yearl 
321. At 3 per cent. .'-309. At 5i per cent. P-31G50. At 
per cent. P-32025. At 12^^ per cent. P-33750. j9. $1G13;25. 

11. What is the discount of $315 for 10 months, at 6 i 
cent. .'-15. Of $550 Jot 1 yr. 8 mo. ?-50. Of $2(i60 for 5 yml 
6 mo. .'-660. Of $121,402 lor 8 yrs. 4 mo. 15 da. P-40G02. 

A. $765,609. 

12. What is the compound interestof $560for 4 yrs. P-14G987 
For 2 yrs. 6 mo. ?-^92. For 3 yrs. .M06968. JJ, 342,047. 

13. A merchant bought goods amounting to $368,925 leadr 
money, and sold them a^m for $468,75, payable in 2 yrs. t 
mo. ; how much did he gain, discounting at 6 per cent. .' 

(Find tlia pronent worth of $488,75 first, then tubtraet to find the gain.) 

jS. $56,075. 

14. Bought com for $,60, and sold it fbr $,72; what was tile 
gain per cent. P .^.20 per cent. 

15. Bought 40 irallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons leaked out ; at what rate must I sell th9 
remainder, oer gallon, to lose nothing ? and how much to gaia 
OB the whole cost 20 ner cent. ? 

j9. 30 cUi. ; and, to gain 20 per cent, 36 ote 
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SIMPLE PROPOKTION, 

% liXXm. 1. What will 3 yds. of cloth come to M, 
cents a yard? What will 5 yards ? Will?? 8? 13> 
L If 2 gallons of molasses cost 50. cents, what will 3 gal^ 
costf (Find what one gallon will cosl first It is S9 



RULE OF THREE. fli 

eentB. Then, S gdHooB tare 3 tunes 25, =75 cenfB. n»- 
eeed in the same manner with other sums of like Batnei) 
WhatwU15gaUoDsco8t? WhatwiUB? 

a If 4 lbs. of sugar cost 48 centSi what will 2 Dm. cost? 
(Find what 1 lb. will cost firet} What will 6 flis. cost? 
mat will 8? What will 12? What wilk20? 

4. If 2 bushels of com cost a dollar, how moch is it a 
j^ushel? What wiH 3 bushels cost? What will 4? What 
wine? What win 8? 

5. If 20 yards of cloth cost 60 cents» how moch is it a 
yard? What will 6 cents buy ? Will 18 cents buy? WiH 
aO cents? .Will 90? WiH 300? 

6. How many pounds of cheese wiB 12 cents buy, if 4 lbs. 
eost 48 cents ? How many will 24 cents buy ? Uowmany 
will 60 cents ? How many will 108 c^ts? 

7. If 4 ddlars buy 2 barrels of cider, how many banels 
win 6 ddkn buy ? (Find theTalueof 1 first^ How ma^ 
will 8 dollars buy ? How many will 12 ? How many wiu 
84 ? How many wiD 3G ? How many wfll 48 ? How mamr 
will 60? How many will 100? How many win 150? How 
many will 300? How many will 400? How many will 
500? JIow many will 800? How many will 2000 ? How 
many will 3000 ? How many will 40000 ? 

8. If you pay 16eents for 4 oranges, how many ee:^ wiH 
buy 6 ? How many 3S? How many 48 ? How many 6U? 

d. If 100 oranges cost 400 cents, now many cents will 4 
cost? What will 8 cost ? What will 25 cost? WhatwiD 
80 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons will keep 6 cattle the same time ? How 
many 8? How many 10? How many 20? How many 
40? How many 60? How many 80? 

11. If 5Q0 cattle eat 1000 tons of hay in one winter, what 
win 2 cattle eat? What Ml 3? What wiU5? What 
will 20? What will 50? What will 200? v 

12k If 2 penknives cost 25 cents, what will 3 cost ? What 
win 4 ? What will 8 ? What wiU 12 ? What wiU 16 ? 

13k If you pay 26 cents for 2 inkstands, how many cents 
wfll buy 3? WiU buy 4? 5? 6? 7? 8? 9? 10? 
80? 30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what wiH 

ft cost? (If I cost 4 dollars, i wiH cost 2 dollars.) What 

win t? Wha. I? What J? Whatf ? What 1^? .What 
16 • 
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If? What If? What If? What If? What] 
What 2 yards? What f? (If f make 1 yard, 
yard and i are f.) What will ^ of a yard cost? Whatl 

WhatV? WhatJ^? What^? What3vardB? ' 

15. The interest of 100 dollars for 1 year is 6 dollats,,; 
per cent : whatsis it for 2 years ? For 3 ? For 5 ? Foi 
For 9? For 12? For 20? 

16. If 6 men can do a mece of work in 12 davB, how 
will it take 1 man to do tne same ? (1 man will be six 
as long as 6.) How lonff will it take 2 men ? (2 men 
do it quicker than 1 man!) 3 men ? 12 men ? 

17. If 4 men build a wait in 20 days, how manv 
would it require to build the same in 40 days ? (^ as i 
men.) In 80 days ? 



After the same manner perform the following 

Exercises for the Slate. 

1. If 20 yards of cloth cost $40, what will 8 yards cost ? 

1 yard if ^ of $40 } that iff, 40 h-S0=|9 a yardj timn 8 yards ar« SxSa 
$16, Jh»», 

2. ^hat can you buy 15 tons of hay for, if 3 tons cost $36f 
{Find wliat 1 ton will cost first.) A, $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost? j9. $4^. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17X25=$4,25, jAmsi 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A. 17 cents. 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost?-18 
What win 8 ?-12. What will 15 ?-2250. What wiU 16 ?-21 

A, ^76,50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost^ 
75. What wiU 15 ?-375. What wdl 25 ?-e25. What wiD 
80.?-20. What will 96 ?-24. What wiU 267 ?-6675. 

A. $121^. 

8. What will 600 bushels of rye cost, at 84 cents a bushel ?• 
g04. What will 10P--840. What will 40>-3360. What wiU 
800.^-672. What will 1000 ?-«40. What wUl 2.?-168. 

A. ^p50,6a 

9. If GO cents buy 4 Ib(. of tobacco, how much wul 30 cents 
Ibuy ?-2. How much will 90 cents ?-6. How much will 120 

cents ?-d. How much will $2,10 ?-14. How muoh will $2w40' • 
16. ^.46 lbs 
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10. If 1 pair of gloyes cost 75 cents, what will 1 dozen pair 
eost>-9. What wiU U doz.?-1350. What wiU 2 doz.?- 
18. What wiU 2i doz. P-2250. What wiH 3 doz. ?-27. 

^. $90. 

11. If 3 doz. pair of shoes cost 27 dollars, what will 1 pair 
ooat?-75. What wiU 2i doz.?-2250. What wiU 2 doz.? 
18. What wiMli doz. .?-1350. What wiU 1 doz. .?-9. 

.^. $63,75. 

12. If 5 tons of h&j will keep 25 sheep over the winter, how 
many sheep can be Kept on 7 tons, at the same rate .'-35. On 
8 tons .MO. On 15 tons ?-75. On 60 tons •'-300. On 80 .'-400. 

jj. 850. 
'^ 13. Boarding at $2,25 a week, how long will $9 last mer-4. 
How long will $13,50 ?-6. How long wiU $18 ?-S. How long 
WiU $20^ ?-9. How long will $49^0 .'-22. A. 49 weeks. 

14. If a man receive $50 for 2 months' wages, w]iat is that a 
year .'-300. What will 8 months' come to .'-200. IG months' 
come to .'-400. 1^ year's come to .'-450. 2 years' come to ?- 
600. 10 years' come to .'-3000. j9. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard .'-180. What will 1 piece com« 
to .'-30. What will 3 pieces .'-90. What will 5 pieces ?-150. 
What wiU 10 pieces P-300. j«. $750. 

16. Bought 5 hhds. of mm, each containing 60 gallons, for 
$2 a gallon ; what do they come to .'-600. What will 4 hhdn. 
come to .'-480. What will 20 hhds. .'-2400. .-J. $3480. 

17. William's income is $1500 a year, and his daily expcnseii 
are $2,50 ; how much will ne have saved at the year's end .' 

A. $587,-50. 

18. If William's income had been $2000, how much would 
he have saved .'-108750. If $2500 .'-158750. If $3600?-2G8750. 
If $4000 .'-308750. ./J. $8450/ 

19. If a hhd. of molasses cost $20,16, how much is it a gal- 
lon ' (Divide by the number of gallons in a hhd.)-32. ifew 
much is it a quart .' (Divide by the number of quarts in a hhd:)- 
8. How much is it a pint .'-4. How much is it a gill .'-1. 

Ji. 45 cents. 

The foregoing^ questions have been solved by » method termed aita^ytfs. 
This method is tlioug^ht to accord with the natural operations of tJie liumoa 
nind. Men in business scarcely recognise any other. ^ The formality of staie- 
ments is rarely if ever made by thetn ; and, when it is made, they do it mni« 
for the sake of testing the correctness of the other method, than for any prac- 
tical purpose. They may have adopted a statement in the commencement 
of their business, fVom the circumstance of liaving been tauglit it ^t school { 
but the longer they continue in business, the less occasion the^ have for h. 
There is another method, which consists in ascertaining the ratio or relation 
which one number has to another. This is used more or lea^ bv a1l\ but 
more extensively by scientific men, and those well versed in matnemat!b«l 
jprineiplee. 
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RULE OF THKKK. 
Q. What is the ratio of 17 to 18 T 

Q. What is the ratio of 18 to 17 1 

^. xb. 

Q. What part of 3 oz. is 12 oz. ? or,what is the ratio of 3 oz. to 12 o«.t 

^. -yi = 4, ratio. 

Q. What part of 4 yards is 9 yds. 7 or, what is the ratio of 4 to 9 1 

A. i = 2i. 

Q. Hence, to find the ratio of one number to another, how do you 
proceed 1 

^ A. Make the number which is mentioned last 
(whether it be the larger or smaller), the numerator 
of a fraction, and the other number the denomi- 
nator ; that is, always divide the second by the first 



1. What part of $1 is 50 cents? or, what is the ratio of 
$1 to 50 cents? 

jj. $1 = 100 cents ; then t^z=: J, the ratio, Am. 

2. What part of 5 s. is 2 s. 6 d. ? or, what i@ the ratio of 
58.to2s. 6d.? ■ 

2 s. 6 d. =30 d., and 5s. =60 d. ; therefore, f ^ = ^, the 
ratio, •^na, 

3. What is the ratio of £1 to 15 s. ? ^. ^ = f , the ratio 

4. What is the ratio of 2 to S> A. f . Of 4 to 20 ? A. 51 

Of20to4? A,\. Of8to63? ^. 7f Of 200 to 900? A.^ 
Of 800 to 900? A.i\. Of2 quarts to 1 gallon? A.% 

Let us now apply tlie principle of ratio, which we were ia 
pursuit of, to practi(ial questions. 



PROPORTION. 22. If 2 melons cost 8 cts., what will 10 cost ( 
It is evident, that 10 melons will cost 5 times as mach as 2 ; that is, tbe 

ntio of 2 to 10 is 4;^ = 5 } then, 5 X 8 = 40, Jtna, But by itating the qtMa- 

IfoB as before, we nave tlie following proportions : — 

In this exami e, we make a new 



OPERATION. 
MehuM. Melons. Cents. 
2 , 10 , 8 

10 



8)80 
♦,40 



discovery, viz. that the ratio of 6 

to 40 (which is ^==5), is the 
same as 2 to Id which is also ft, 
that is, 2 is the same part of tO 
that 8 is of 40. 



X 



\ 
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Q. When, Jien, npmbers bear sach rdatkiBS to cadi olfccr, 
arc Uiw numbers said to form ? 

^. A proportion. 

Q. How maj proportion be defined, thea ? 

A. It is an equality of ratios. 

Q. How many, numbers nmst there be to foim a ratio t 

A. Two. 

Q. How manj to form a proputkai T 

A. ' At least, three. 



To show that there is a proportioii between time or 
numbers, we write them thus : — 

Melona. M elans. Cents. Gents. 

a : 10 :: 8 : 40, 

which is read, 2istolOa08iBto4O; or, Sis the same pait of 
10 that 8 is of 40; or, the ratio of 2 to 10 is tlie same as that of 
8to40. 



Q. Wfaalistheneaaii^orcNlec«rfai(7 

A. Going before. 

Q. What is the meaning of eonsegaeiie f , 

A. Following. 

Q. What is the meaning fdcoKfUi t 

A, Two, or a pair. 

Q. What may both tenas of a ratio be caBed T 

A. A couplet. 

Q. What may each term of a conplet be caDed, as 3 to 4^ 

A. The 3, being first, may be called the cnfe- 
cedent ; and the 4, being after the 3, the consequenL 

Q. In the foUowii^ proportion, viz. 2 : JO : : 8 : 40, which am 
the antecedents, and vntck are the conseqaents T 

A. 2 and 8 are the antecedents, and 10 and 
40 the consequents. 

Q. What are the ratios in S : 10 : : 8 : 40f 
Q- In the last proportion, 2 and 40, bdar the firtf aad lasl lerBH, 
are called extrames ; and 10 anr^ 8, beii^ in tae middle, are called the 
Also, in the same oircportion, we kmem that the extremes 2 aad 



40, muUiplied together, are equal to the product of the means, 10 and 
8, mohiplied together, thus ;,ix 40= 80, and ]OX8 = 80. Let as 
try to explain the reason of this. In the forgoing preposition, the firrt 

ratio, -y^, ( = 5,) bein^eqnal to the second ratio, ^, ( =5,) diat is, 
the fractional ratios bem^ equal, it follows, that redodng these fiae» 
110*9 to a common denominator will make their numerators alike ; ihrn^ 

jf WB^ g become ^1 and ^ sin A«»R^«AiAi, we multipljrtha an- 
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) or the dcflMMninator S (the other «xtf^nie). 

10 (one meas) by the dcaomioator, S. (tb« oiker 

ike reasoB of this eqiuJiiy. Wbea. tlicn. auy RHir uum> 

1, what may m^ leara respectu^ ihe furudaet of tha 

A^ That the product of the extremes^will aU 
rays be equal to the product of the means* 




Hence, with any thzee terms of a proportion being given, tlict 
fbDith or absent term may easily be found. Let us take the 
last example: 

Melons. Melons. Cents. Cents. 

: 10 :: 8 : 40 

M nltipljiiis together 6 and 10, the two meaiM| makes 80 i then 80 ^ 40, 
dto known extreme, giTcs 5!, the other extreme required, or firai term. 

Again, let us suppose the 10 absent ; the remaining terms am 

Melons. Melons. Cents. Cents. 

ii ! 1 1 o I 4U 

By maltiplying together 40 ami 2, the extremes, we have 8O4 whirb, liivhltiU 
I7 8, the known mean, gives 10, the 2d term, or moan, required. Lot ua ex 
emplify this principle more fully by a practical example. 

23. If 10 horses consume 30 bushels of oats in a week^ how 
many bushels will serve 40 horses the same time f 

In this example, knowing that tlie number of bushels eaten 
are in proportion to the number of horses, we write the propor- 
tion thus : 



OPERATION. 
Horses. Horses. Bushels. 
10 : 40 :: 30 

40 



l[0) ]20|0 



120 bushels, Ans. 



By multiplying to- 
gether 40 and 30. the 
two means, we na\i> 
1900, which, divided 
by the known extrcm<*, 
10, gives i90; that is 
190 bufliols, for th» 
other extreme, or Aih 
term, that wus ftf^uir- 
ed. Let vm apply the 
principle of ratio in 
finding the 4th term 



in this example. The ratio of 10 to 40 is f ^ r= 4, that is, 40 horses will coe- 
tame 4 times as many bushels aa 10 ; then 4 X 30 bu. = 130 bui^ljcls, the 4ia 
tern, or extreme, as before. 



Q. When any three terms of a proportion are given, w4iot is the 
process of findin&r the fourth term called 7 

A. Thp Rule of Three. 
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Q. How, then, may it be defined 1 

A, It is the process of finding, by the help of 
three given terms, a fourth term, between which 
and the third term there is the same ratio or pro- 
portion as between the second and first terms. 



It will sometimes be necessary to chuige the order of thf 
terms ; but this majr be determined very easily by the natun 
of the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will f^ yards cost? 



OPERATION. 
Yds. Yds. $ 

8 : 2 :: 4 
2 

8)1 



In this example, since 2 yards will cost a less warn 
than 8 yards, we write 2 yards for one mean, whieb 
thus becomes the multiplier, and 8 yards, tbe knows 
extreme, for the divisor ; fhr the less the multipfiat, 
and the greater the divisor, the less will be the quo- 
tient ; then. 2x4s=8-t-8=!$1, Jtiu. But midU- 
plying by the ratio will be much easier, thus ; the 

ratio of 8 to 2 is ^ =^ ; th^, ^ X ^ =^ $1, Jhu., 
as before 



From these illustrations we derive the following 

RULE. 

Q. Which of the three ^ven terms do you write for a third term f 

A, That which is of the same kind with tbe 
answer. 

Q. How do you write the other two numbers, when the answei 
ought to be g;reater than the third term ? 

A, I write the greater for a second term, and 
the less for a first term. 

Q. How do you write them when the answer ought to be less thaa 
the third term ? 

A, The less for a second te'-T? and the greater 
for a first term. 

Q. What do you do when the first and second terms are not of the 
same denomiuation ? 

A, Bring them to the same by Reduction As- 
cending or Descending. 

Q. What is io be done when the third term consists of more than 
<yie denomination ? 

A, Reduce it to the lowest denomination men 
tioncd, by Reduction. 
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C^ How do yoa proceed in the operation 1 

A, Multiply the second and third terms to- 
gether, and divide their product by the first term ; 
the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

Q. How may this process of multiplying and dividing be, in most 
eases, materially shortened ? 

A. By multiplying the third term by the ratio 
of the first and second, expressed either as a frac- 
tion in its lowest terms, or as a whole number. 

Q. If the result, or fourth term, be not in the denomination required, 
what is to be done ? 

A, It may be brought to it by Reduction. 

Q, If there be a remainder in dividing by the first term, or multt- 
plying by the ratio, what is to be done witn it ? 

A. Reduce it to the next lower denomination, 
and divide again, and so on, till it can be reduced 
no more.* 

* As this rule is commonly divided into tUreU and in/uersej it may not b« 
•miss, for the benefit of some teachers, to explain how they m&y be distio- 
{ttished ; also, to give the rule for each. 

The Rule of Three Direct is when more requires more, or less requires less. 
It may be known thus : more requires more, when the third term is more than 
tlie first, and requires the fourth term, or answer, to be more than the second ; 
and less requires less, when the third term is less than tho first, and requires 
tlia fourth term, or answer, to bo less than the second. 

Rule 1. State the question, that is, place the numbers so tliat the first and 
third terms may be of the same name, and the second term of the same Bama 
with the answer, or thing sought. 

9. Bring the first and third terms to the same denoinination, and reduce tha 
second term to the lowest denomination mentioned in it. 

3. Divide the product of the second and third terms by the first term ; the 

Siotient will be the answer to the question, in the name denomination with 
e second term, which may be brought into any other denomination required. 

The Rule of Three Inverse is, when more requires less, or less requires 
more, ami may be known thus : more requires less, when the third term is 
noro than the first, and requires the fourth term, or answer, to be less than 
the second ; and less requires more, when the third term is less than the first, 
and requires the fourth term to be more than the second. 

Rule. State and reduce the terms as in the Rule of Threo Direct : tbea 
mnltiply tho first and second terms together, and dinde their product by thB 
third term ; the quotient will be the answer, m ine same denomination with. 
the middle term. 

JVot«. — Although the distinction of dtreet and inverse is frequently made, 
ttiU it is totally useless. Besides, this mode of arranging tho prof>ortiooaJ 
pnmbers is very erroneous, and evidently calculated to conceni from the view 
of the pupil the true principles of ratio, and, consequently, of proportion, on 
which the solution proceeds. The following example will render the absurdity 
more apparent : 

A certain rich farmer gave 20 sheep for a sideboard ; how many sideboardi 
BUiy be bought for 100 sheep? 

W sheep : 1 sideboard : : 100 8he«p : 5 sideboards, thft 4th, tenit^QR < 



\ 
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3Ior£ Exercises for the Siate, 

S5. if 600 busIielB of wheat cost $1200, what will 3600 hvA 
^ cost ? and what is the ratio of the Ist and 2d terms ? 

Perform the foregoing example, and the following, first, with 
out finding the ratio ; then, by finding the ratio, and multiplj 
ing by it. 

^. $7200. The ratio, ^Y = ^ X ^^OO = $7200, the same. 

26. How mfmy bushels of wheat may be bought for $720Q( 
if 600 bushels cost $1200.^ .^. 3600 bushels. Ratio, 6; tlie% 
UX 600 r= 3600 bushels. 

27. If $7200 bay 3600 bushels of wheat, what will 600 bual^ 

ds cost.' ^. $1200. Ratio, i, 

28. If board for 1 year, or 52 weeks, amount to $182, wbal 
will 39 weeks come to ^ A, $136,50. Ratio, | X 132 = $1 36,50^ 
the same. 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 busb' 
els of potatoes } A, 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt ) 
qr. cost ? (Bring 4 cwt. I qr., and 21 cwt. 1 qr. into quarters 
first.) A. $226. Ratio, 5. 

31. If I buy 60 yards of cloth for $120, what is the cost per 
yard ?-2. What is the- cost per ell Flemish ?-150. What per 
ell English P-250. What per ell French .'-3. A. $9. 

32. Bought 4 tuns of wine for $322,56; what did 1 pipe cost ?- 
4032. What did 1 hhd. P-2016. What did 1 Uerce .?-1344 
What did 1 bbl.?-1008. A. $84. What did 2 quarts cost?- 
16. What did 3 pints cost .?-12. What did 4 gills cost?-4. 

A. $,32. 
Its. Bought 6 tuns of wine for $500,50; what did 1 pipe cost: 

A. $41,708+. 

34. When a merchant compounds with his creditors for 40 
c(>nt8 on the dollar, how much is A's part, to whom he owel 
$2500 ? How niuch is B's part, to whom he owes $1600 .' 

A. A's, |1000; B's, ^640. 

35. A, failing^ in trade, owes the followmff sums, viz. to B, 
$1600,60; to C, $500; to D, $750^; to E, $1000; to F, 
^230; and his property, which is worth no more than $10^^, 
he gives up to ius creditors; how much does he pay on tbs 
dollar ? and what is the amount of loss sustained by all? 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

It must appear evident, to every rational mind, that there ran be no analogj 
tHHwoon 20 8he«f» and 1 sideboard, or 100 slieep and 5 sidcboaras. With th« 
wtme propriety it may be asked, what ratio or analoj][y thcic is hctweon sudi 
jioterngeneous quantities as 2 monlceys and 5 merino shawls ; or between 7 lo^ 
Mora and 4 bars of music ; the one is equally as correct as the othor. 
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36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qro. 16 
lbs. ; what do they come to at $9,35 per cwt. F-285842. At 
$2,50 per qr. P-305714. At 10 cents per pound ?-34240. 

A. $««3,956-(-. 
/ 27. Bought, by estimation, 300 yards of cloth, for $450,60; 
Vat, by actual measurement, there were no more than 275 yd» 
2 qrs. ; for how much mtlst I sell the measured yards per yd.. 
so as to neither make nor lose P-1635. How much must I sell 
20 yds. for, so as to lose nothing P-32711. How much 25 yds. 
8 qrs. P-41707. How much 30 yds. 1 qr. 3 na. .?-497«2. 

j3. $125,835+. 

38. If a staff 6 feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose shade measures at the 
same time 198 feet ? A. 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. IC lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost .?-Ratio, 3 X 51 =153. What will 21 
cwt. 3 qrs. 12 lbs. .^-6, ratio, X 51 = 306. What will 43 cwt. 3 
qrs. 24 lbs. i>-RaUo, 12; then, 12 X 51=612. A, $1071. 

JVbte. — The following examples may be performed either by analysio, or bj 
finding the ratio, or by the common mle. rerhaps it would be well to let toe 
pspit take his choice. The one by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time .^-120. Ratio, -J. How much will $10 gain ?- 

60. Ratio, iV. How much will $50 gain .^-3. Ratio, \. How 
much will $75 gain .?-450. Ratio, \, What will $200 gain ^ 
12. Ratio, 2. How much will $300 gain .M8. Ratio, 3. How 
much will' $500 gain .?-30. Ratio, 5. How much will $800 
gain i>-48. Ratio, 8. How much will $1000 ffain .?-60. Ratio, 
To. How rattch will $1250 gain ?-75. Ra,tio, iSjl- How much 
wUl $2000 gain ?-i20. Ratio, 20. A. $372,30, 

41. If 12 men can build a wa}l in ^ days, how many can do 
die same in 5 days .'* A. 48 men. Ratio, 4. 

42. if 60 men can build a wall in 4 days, how many men earn 

do the same in 20 days ? A. 12 men. Ratio, \. 

43. If 4 men can build a wall in 120 days, in how many days 
vUl 12 men do the same .MO. Will 16 men ?-30. Will 20 
men .?-24. Will 24 men !>-20. A, 114 days. 

44. If a man perform a journey in 30 days, by travelling ^ 
hoars each day, in how many days will he perform it by travel- 
ling 10 hours each day ? (10 hours will require a less number 
of days than 6 hours; that is, the multiplying or 2d term ma«t 

be the smallest,) A. 18 days. &atio, f x 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
6 cows.?-8. Will it keep 8 cows.?-5. Will it keep 10 cowi^> 
4. Will it keep 20 cows ?-2. .^.19 days. 

46. If 60 bushels of grain, at $1 per bushel, will pay a debL 
how many bushels, at $1,50 a bushel, urill pay the same ?-^ 
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How many biishola at $1^0 ?-50. Hov.- many at 80 cents ?-75. 
At 50 cents ?-l20. At 40 cents ?-150. At 30 cents ?-200. 
^ Ji, 635 bushels. 

47. How much in length that is 6 inches in breadth will uiake 
a square foot P (12 inches in length and 12 in breadth make 1 
square foot; then, 6 inches in breadth will require more in 
length; that is, G : 12 : : 12.)-24. Hotk^ many 4 inches in 
breadth ?-36. How many 8 inches in breadth f*-lo. How many 
10 inches in breadth ?-9. A, 87 inches. 
'/ 48. If a man's income be $1750^ a year, how much may In 
spend each day to lay up $400 a year } A. $3,70. 

49. If shillings make J^l, New England currency, how 
much will 4 s. 6 d. make, in federal. money .^-,75. Will Ss. 6 d. ?- 

,41|. Willis. 6 d.?-,25. Will 3 s. 9 d. .S62i. ^. $2,04f 

50. A merchant bought 26 pipes of wine on 6 months' credit, 
but, by payin;T ready money, he got it 3 cents a gallon cheaper; 
how much did he save by paying ready mon^ ?-A, $98,26. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but coold 
sell it for no more than $300; what was my loss per rll 
French ^ A, $,40. 

, 52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 gallons, from which, by 1 pipe, 20 gallons run oul 
in 1 hour, and by another 50 gallons, in what time will the cis^ 
tern be filled ? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
oontaininar 45 yards, at the rate of $6 fer 9 yards, and sold it 
again at t£e rate of $15 for 18 yards ; how much did he makf' 
in trading .' A. $300. 

54. A borrowed of B ^600 /or 3 years ; how long ought A tc 
lend B $800 to requite the favor .^-2-3. . How long ougnt he fcc 
lend him $900 .?-2. How long $500 .'-3-7-G. How long $1200. >- 
1-6. A. 9 years, 4 mo. G days. 

55. A gentleman bought 3 yards of broadcloth IJ yards wide; 
how many yards of flannel, which is only } yd. wide, will liiks 
the same .^ 

It is evident it will take more cloth which is only- \ yd. wide, 
than if it were IJ yd. wide ; hence 1} must be the middle term. 

^.6 yds. Ratio, 2. 
X 56. A regiment of soldiers, consisting of 600 men, are to bo 
clothed, each suit containing 4| yds. of cloth, which is If yd 
wide, and lined with flannel} yd. wide ; how many yards of 
flannel will be sufficient to line all the suits .^ 

A, 8633 yds. 1 qr. 1) na. 



FRACTIONS. 57. If ^ of a barrel of flour cost ^^f^ dollu, 
wiiat will } of a barrsl cost ' 



I 1 r ■ 1-- -1 



KULE OF THREE. 197 

X 

Bj analysis. It is plain that, if we knew the price of 1 banel, 
{- of a barrel would cost ^ as much. If ^ of a barrel cost -f^ 
cCa doUar, f , or 1 barrel, will -cost 8 times as mnch, that is, 

16 16 X 4 ^ 

Or, as I is more than |, we may make | the 2d, or multlplf 
hig term, as in the foregoing examples, thos : — 
Bbls. Bbls. $ 5 V 3 15 1 

15 X 8 V 120 ■> 

f XLVIL, then, ij^Y) = -=fll, Ai#. 
Or, multiplying by the ratio, thns ; the ratio of ) to } is | -«- 

6 V 5 30 

J-«= -^ = 6, ratio ; then, -— s= — = JIJ, Jins. as before. 

Or, which is obrionsly the same, having inrerted the 1st, oc 
dividing term, multiply all the fractions together ; that is, pro- 
ceed as in Division of Fractions, (HXLVIl.) thus, 

8 X 3x 5^1M^ ^^^^ 

1 X 4 X 16 64 ^ ^* ' 

The pupil may perform the following examples by either of 
the preceding methods, bat the one by analysis is leemnmend- 
ed« it beinff Uie best exercise for the mind. 

58. If STbs. of butter cost } of a dollar, what cost i lb. ? A. $^. 

59. If ^ of a bushel of wheat cost -^ of a dollar, what will 1 
bushel cost } A. %-^. 

60. If if yds. of cloth cost $-]^, what will 1 yd. cost.' A. f^. 

61. At $1^ a pound, what will 40 pounds cost.' A. $2^. 

62. If I yd. cost $2^, what will 1 yd. cost.' A, §2JSa%, 
6S. If J of } yd., cost $2, what is it a yard .' A. f5). 

64. If f of |- of f^ of $1 buy 20 apples, how many applte 
will $5 buy.' w3. 487 Jf apples. 

65. If I- oz. of gold be worth $1^, what is the cost of 1 os. ? 

A, f 1,80. 

66. If 16J yds. will make 8 coats, how many yards wiU it tak» 

for 1 coat .' A. 2^ yds. 

67. If i of I of a gallon cost $|, what will 5^ gallons cost? 

A, ^^* 

68. If 6 yds. cost $5f , what will 14| yds. cost .' A, $ia§^ 

69. If i of J cwt. of sugar cost $^^y, what will 40 cwt. cort? 

A. $&kf. 

70. Iff yd. of silk cost } of $|, what is the price of 50 ytb. ? 

17 • A ^kt 



ARITHMETIG. 



71. If 1 cwt of flour cost $\i, what will xtr ci 

•_ 

73. If 3 yds. of cloth^ that is 2} yds. wide, will mi 

how much cleth, that is only | yd. wide, will make! 

gannent? 

The mnower the cloth, the more yard* it will take ; hence 
fr.eater the lecoad term, thui } { yd. : ^ yds. : : 3 yds. : 10 yd».^ 

\ 73. If I lend my friend |^ for } of a year, how mi 

he to lend me } of a year to requite the favor ? 

He ov^t not to lend me lo moch ai I lend him, bocanse I am 

nosey longer than he ; therefore, make } the middle term. mS. 

74. If 12 men do a piece of work in 12^ days, how 
will do the same in .6^ days ? A. 24 men. Katio, 2. 

v 75. A merchant, owning § of a vessel, sells ^ of his 
$500; wliat was the whole vessel worth ? 

f of f =r-^=f ; then,as f of the vessel is j|500, i ii 

and {, or the whole vessel, is 5 X 250 => $1250. 

Or thus; f of | : 1 : : 500 : $1250, Jlns., as before. 

76. If H lb. indigo cost $3^, what wiU 49,2 lbs. cost i^ 
same rater j9. $1^,952. 

77. If $39} buy 59^ yds. of cloth, what wiU $60 buy .' 

^ f20ydi 
X 78. How many yds. of cloth can I buy for $75J^, if 267| i 
tkhrt $37| ? Ji. 5S&I yds. Ratio, 2. 
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% LiXXIY* 1. If 40 men, in 10 days, can reap 200 ai 
of grain, how many acres can 14 men reap in 24 days.^ 
Sy analysis. If 40 men, in 10 days, reap 200 acres, 1 n 

in the same time, will reap ^ of 200 acres, that is, 5 acres 

10 days; and in 1 day he will reap -^^ of 5 acres = -j^=a;J 
acre a day ; then 14 men in 1 day will reap 14 times as mv 
which is 14 X i == 7 acres, and m 24 days, 24 times 7 acres 
168 acres, Arts. ' / 

Porform the following sums in the same manner. 

2. If 4 men mow 96 acres in 12 days, how many acres 
;8 m in mow in 16 days .' 

Fint find how many acres 1 man will mow In 152 days ; then, in 1 day. 

^.256«c»i 



OOM]^OUN0 PROPORTION. 199 

3. If a family of 8 persons, in 24 months, spend $480, bow 
much would 16 persons spend in 8 montlis ? ^. $320. 

4. If a man travel GO miles in 5 days, travelling 3 hours each 
daj^ how far will he travel in 10 days, travelling; 9 hours each 
day? 

|- of 60 = 12, and ^ of 12 = 4 miles, the distance which ha 
travels in 1 hour; tlien, 4 miles X^ hoor8=36XlO day8=« 
360 miles, the ^ns. 

It will oftentimes be found &^nvenient to make a statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which is miles, depended 
on two circumstances ; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in the first place, find how far he would go in 5 days, 
flapposing he travelled the same numlier of hours each day. 
The question will then be, 

If a man travel 60 miles in 5 days, how many miles will he travel in 10 days? 
This will g^ve the followios proportion, to which, and the next (bllowing propo»> 
4oo, the answers, or fourth l<)rnis, are to be found by the Rule of Three ; thos, 

5 days : 10 days : : 60 miles : miles ; 
which gives, for the fourth term, or answer, 120 miles. In th« next place, ws 
will consider the difference in hours ; then the question will be, 

If a man, by travelling 3 hours a day for a certain number of days^ travel 150 
miles, how many ciiles will ho travel, in the same number of days, if he trav«l 

5 hours 6, day ; which will give the following proportion : — 

3 hours : 9 hours : : 120 miles : miles ; 
which gives for the fourth term, or answer, 3G0 miles. 

In performing the foregoing examples, we^ in tlie first operation, multiplied 
60 by 10, and divided the product by 5, making 130. In the next operation, 
we multiplied ISO by 9, and divided tiie product by 3, making 360, the answer. 
Bot, which is precisely the same thing, we mav multiply the 60 by the prodnet 
of the multipliers, and divide this result by the product of the divisors ; by 
which process tlie two statements may be reduced to one ; thus. 

In this example j the product of the multipliers, or second terms, is'9 X 10 aa 
90 ; and t4ie product of the divisors, or first terms, is 3 X 5=r 15 ; Uien, 60 X 90 
kMOO -^ 15 s 3G0 miles, the Jlivt.j as before. 

J^Tote. — It will be recollected, that the ratio of any two terms i#the second 
dirided by the first, expressed either as a fractiou, or by its equal whole numbes. 

Or, by comparing the different terms, we see that 60 miles 
has the same proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence w« 
may abbreviate the process, as in Simple Proportion, by malt»> 
plying the third terms by the ratio of the other terms, thus : 

Tiieratioof 5 to 10 is J^ = 2, andof3to9isf = 3. But 
multiplying 60 miles by the product of the ratios 2 and 3, that 
in, 6, IB the same as multiplying 60 by them separately ; thei^ 

6 X 66 = 360 miles, ^ns., as before. 

JVote. — This method, ii lOst cases, will shorten the procens very nmteriaIl!]L 
and in no case will it bf ^ ongcr ; for, when the ratios are fractions, mulu- 
plyinj; the third term by them (according to the rule for tlie multiplication flIP 
ftaetions) will, in fact, bo the same process as by tlie other method. 
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<|, From tlie pracedbig' resoarks, wkat does Compound ProporliaB, 
or Doable Rule of Three, appear lo be ? 

A» It is finding the answer to such questions 
as would require two or more statements in Simp 
pie Proportion ; or, in other words, it is when the 
relation of the quantity required, to the given 
quantity of the same kind, depends on several 
circumstances combined. 

Q. The last qoestloQ was solved by raoltiplyuic^ the third term br 
Ihe product of the ratios of the other terms ; wfiat, men, may the fMod> 
uet be called, which results firom multiply ingf two or more ratios 
together? 

A. Ccmipound Ratio. 

Fxom ihe precediii|r remarks we deriTe the ioUowing 

RULE. 

Q. What number do yoa make the third term ? 

A. That which is of the same kind or denomi- 
nation with the answer. 

Q. How do you arrange all the remaining terms ? 

A. Take any two which are of the same kind, 
and, if the answer ought to be greater than the 
third term, make the greater the second term, and 
the smaller the first ; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like manner, and so on till all the 
terms afe used ; that is, proceed according to the 
directions for stating in Simple Proportion. 

Q. How do you proceed next ? 

A, Multiply the third term by the continued 
product of the second terms, and divide the result 
by the continued product of the first terras ; the 
quotient will be the fourth term, or answer. 

Q. How may the operation, in most cases, be materially shortened! 

A. By multiplying the third term by the'coiH 
tinued product of the ratios of i?.e other terms. 
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More Exercises for the Slate 

1. If 25 men, by working 10 hours a day, can dig a treneh 
36 &et long, 12 feet broad, and 6 feet deep, in 9 days, now many 
hours a day must 15 men work, in order to dig a trench 48 foot 
long, 8 feet broad, and 5 feet deep, in 12 days ? 



15 men 
3G length 
12 breadth 
6 depth 
12 days 



25 men 
48 length 

8 breadth ^ : : 10 hours : hours. 
5 depth 

9 days 



1. 



In tliis example, the second terms, 525X'^X8X5x9) = 439000, and 
Ibe first terma, 15 X 36 X IS X 6 X 13, = 466560. Then, the third Uim, 

10 X 433000, = 4390000 -^ 466560 = 9 h. 15^ no., the fourth term, or Am. 

Or, by multiplying tlie tliird term by the ratios, thus : the 
ratio of 15 to 25 is f| = 4,of 36 to 48 is ^, of 12 to 8 is f, of 
6 to 5 is f, of 12 to 9 is 2, whose products, multiplied by the 

A-j* 5x4x2x5x3xl0h. 6000 o i, ik* 

fliira term, are - - r r - ==•--— h.=ss 9 h.l5A m., 

' 3X3X3X6X4 648 » * 

ifn#., as before. 

This method, it will be perceived, is much shorter than the former. But, 
hail we selected terms whose ratios would be whole numbers, the prooem 
would have been shecter still, as is the case in the next (question. The present 
ORample, however, maj be rendered more simple by rejecting equal terms, as 

* T^rr .. ,. 5x4x2x5x3Xl0h. 5x3X5XlO)>- 

in T Aid. : thus, the ratios r-^rT": =«7:T*^ 

' ' 3X3X3X6X4 3x3X« 

5 00 fc 

cap -rr = 9 h. i5« m., .tfns., as before. 
54 

Let the pupil perform the following; examples by thtf eatttmon 
rule of proportion first, then by multiplying by the f«fk»^ m4 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 d*y0, htm itmitf 
rods can 20 men build in 18 days ? 

In this eiaunple, the ratios of 5to 20, aodof €^f<y ]g^«#»9«^ 
4; then, 3 x 4 X 10 rods=: 120 rods, Ans. 

The same by analysis. 1 man will build I (4W f^^ ^ ^// 
in 6days, and in 1 day ^ of y-«=ig»4; ihtdk^i mtf WtH 
tmild }of a rod aday ; then,20meB X l^Aky* >< |^i^ PHHtff 
j|»f., as before. ^ . «i w 

S. If 4 men receive $34 for 6 iM wtf/k^tt&W im^ii i^HN fl 
men receive for 12 days' work ? A. §$^. 

4. If 4 men receive 9^ for 4m^ Wf^f imf mflU Ittfl' 
Aiigrbehired12di7sfor|00? 4.§mmk 



mmk 




808 ARITHMETIC. 

5 If 8 men, in 12 days, receive $96, how much will 4 men 
receive for 6 days' work? A. $24. 

6. If 8 men receive $96 for 12 days' work, how long may 4 
men be hired for $24 ? A. 6 days. 

7. If 9 persons in a family spend $1512 in 1 year (or 12 mo.), 
how much will 3 of the same persons spend in 4 months ? 

A, $168. 

8. If $2000 will support a prison of 150 men 3 months, how 
long will $6000 support 4 tmies as many men ? (The ratioi 

are 3 and \ ; then, 3 X i X 3 mo. =f .) A. 2^ mo. 

9. If $100 gain $6 in 1 year, what win $900 gain In 8 months? 

j9. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gaio 
$36 ? A, 8 months. 

11. If the transportation of 12 cwt. 3 qrs., for 400 miles, cosl 
$57,12, what will the transportation of 10 tons, for 75 miles, 
amount to ? A, $168. 

/ 12. An usurer put out $150 at interest, and when it had been 
cm interest 8 months, he received for principal and interest, 
$160 ; at what rate per cent, per annum did he receive interest? 

By cancelling the ratios J and §, the third term will be the 
answer. A. 10 per cent. 

Questions on the foregoing, 

1. What will 2 yds. of cloth cost, at 50 cents (or $k) ■ 
yard? What will 10 yds.? What will 100 ydg.? Whal 
wfll 5 yds. ? What will 9 yds. ? . 

2. At 25 cents (or $k) a yard, what will 4 yds. cost? 
What wiU 12 yds. ? What i^ill 40 yds. ? What will 300 
yds.? 

a At $,331 (or $§), what will 6 yds. cost ? What will 9 
yds.? Will 24 yds.? Will 300 yds.? Will 7 yds.? Will 
25 yds. ? 

4. At $,16§ (or $4), what will 12 yds. cost? Will 13 
yds. cost ? Will 14 yds. cost ? Will 25 yds. cost? Wifl 
120 yds.? Will 300 yds.? 

5. At $,12i (or $1) a yard, what will 16 yds. cost? Will 
96 yds. ? WiU 97 yds. ? Will 100 yds. ? 

6. At $,06i (or $^), what will 33 yds. cost ? WiU 66 
jds.? 

7. What will 4 qts. of molasses cost, at 2 cents a gill? ^ 

8. How many shillings in 4£. ? In 9£, ? In 3i;. 5 8, ? 

9. How many minuUts in 8 hours ? In 12 hours ? 
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10. How many cents is |- of a dollar? Is $i^ ^ Is 
b$^? Is.$i? Is$i? I8$T%? Is$f? U$^? U 
$A? Is $1? I8$ii? Is $f ? Is $i|? Is$J? la 

1 1. How many pence in 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s.? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents pie 18 d.? Are 2 8.6 d. ? Are 5 s. 3 d. f 

15. What kind of a fraction is | ? Is 14^ ? Is i of f ? Is 
H>? Isf? 

16. What mixed number is equal to J^? ^? 

17. How many 5ths in 8f ? In 4i ? 

18. How many pounds in ^£. ? In f§£. ? 

19. How many pounds and shillings in 10^£. ? {^^£» m 
Is.) In8^£.? 

20. How many shiUings in -3/ d. ? la J/^ d. ? 

21. What fraction is equal to f ? ^, 1 -^„- ? 

22. What kind of a fraction is ,5 ? Is 14,3 1 

23. What will be the cost of 3 books, at $,5 apiece V 
At 9,25 ? 

24. What decimal fraction is equal to^? ^1 i'i , 

25. Bought ,4 of a bushel of rye at one time ; at another, 
yS5 ; 'and at another, ,35 ; how much did I buy in all ? 

26. How much is f of a shilling 1 \^,1 (\ s. is -J- of 
12d.=2d.) ^ shilling ?- 

27. How much is i of J- ? Is ^ of -J? Isiof-jV^ 
26. How much is 3 times ^? 3 times f? 3 times i ? 

29. A man bought i of a barrel of flour for 3 dollars ; 
how much was it a barrel ? 

30. 3 is -J- of what number ? 

31. 5 is |- of what number? 

32. 10 is ^ of what number % 

33. 7 is ^ of what number ? 

34. ^ of 6 is -J of what number 1 

35. I of 12 is i of what number ? 

36. I of 12 is \ of what number ? 

37. -J of 12 is \ of what number 1 

38. If a man save -i- of a dollar a day, bow many dollars 
will he save in 16 days ? How many in 17 divs 1 In 
85 days ? 
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39. In ^ how many times 1? 

40. In -V" ^""^ many times 1 ? 

41. In ^ how many times 1 ? 
4*^. In -Vy* how many times 1 ? 

43. William gave away 1 apple and i|, which wj 
he had ; how many had he ? ^ is 3 times as mi 
hence, if 1^ is ^ of a certain number, the number ] 
times li; thus 1^ = ^; then Jx3=f = 4^, ^t 

44. 9i is i of what number ? (If S^- is -J, f , or 
bor, is 5 times as much ; that is^ 5 times 2| z=: ) I] 

* 45. 1| is 1 of what number? 

46. If is f of what number? 

47< William gave $,25 for 2,4 yds. of ribbon ; h 
was it a yard ? 

48. Divide 3,5 by ,7. ^. 5. 

49. Divide 3,5 by ,07. A. 5a 

50. Multiply 5 by ,7. A. 3,5. 

51. Multiply 50 bjr ,07, A. 3,5. 

52. How much will ^ of a peck of salt cost, 
bushel? 

53. How many drams is i of an ounce ? 

54. How much is i of a yard ? 
. 55. How much is | of a day ? 

56. How much is -^^ of a minute ? 

57. If you pay 6 cents a quart for ale, how mud 
gallon ? 

58. If a man earn $3 a week, how much is that 
workinff day in a week ? 

59. if a man travel 6 miles in 2 hoiirs, how fai 
travel in 16 hours ? 

60. What is the ratio^f 2 to 6 ? Of 6 to 2? 
Of 6 to 9? Of 10 to 100? 

61. If 20 bushels of apples cost $10, what will J 
cixst? 

62. What ie the ratio of 20 to 5? 

63. If 6 gallons of water fall into a cistern, cont 
gallons, in 1 hour, and 3 gallons leak out in an li 
ioog will it take the cigtern to be filled ? 

&. If 4 men, in one day, consume 3 loaves of bx 
Biany loaves will 12 men consume in 4 days ? 

(85. If 6 men, in 12 days, reap 18 acres of g: 
HMDy acres will 12 men reap in 4 days? 
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68. What part of 1 month is 15 days ? Is 1 day ? Is 2 
<teys ? Is 3 days ? Is 5 davs ? Is 10 days ? Is 20 days ? 

67. What is the mterest of $20 for 4. months ? For 10 
months ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 ino. ? For 5 mo. ? 
For 10 mo. ? For 1 yr. 8 mo. ? 

69. What is the interest of $60 for 15 days ? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

7Q. What must you pay a broker, who gives you $20 m 
Boston bills, in exchange for Prctidence bills, at i per cent, 
commission? At | per cent ? At 1 per cent ? 

71. What is my demand for selling $600 trorth of cottony 
and guarantying the payment, at 5 per cent conunission ? 
At 7 per cent commission ? At 4 per cent ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for 1 yx. B mo. ? 

74. What, then, is the present worth of $220, due 1 yr. 8 
nao. hence? 

75. What is the present worth of $530, due-l yr. hence ? 
What is the discount ? 

7(L A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent ; what price 
must he put on it ? (,50 X 110= $,55, ^ns.) What price 
must he put on it to gain 4 per cent? 8 per cent? 20 
per cent .* 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent ; what did he get for it ? 

Exercises for the Slate. 

1. Bought 1 gallon of molasses for 62i| cents, 1 quarter of 
flour for $1,12^, 3 lbs. of tea for $1,05, 3 yards of flannel for 
$,87^, and 1 skein of cilk for C^ cents; what was the amount 
or the whole .' A. $3,73|. 

2. Bought 144 lbs. of raisins^or $16 ; what was that a pound ? 
*i. $,111+. 

3. What is the cost of 3600 yards of flannel, at $,12} a yard ?- 
450. At $,33i ?-l200. At $^ ?-720. A, $2,370. 

4. In 20 lbs. of silver, how many spoons, each weighing 5 64. 
10 pwt. ? A. 43 spoons, and 3 oz. 10 pwt. rem. 

5. A boucrht 4 hogsheads of molasses for $84, sold 1 hogshot i 
for $25, and the remainder at the rate of 4 cents a ^int; h^ ' 
mvoB did he make on the whole ? A. ^1,48. 

6. Bought a hogshead of sugar, weighing 12 cwt. 1 qr. V torn 

Jo 
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mnil sold at one time 2 cwt. 2 qrs. 8 lbs., at another, 5 c 
and «t aiio«.^er, 1 cwt. 3 qrs. ; how much remained i 
2 cwt. 3 qrs. 20 lbs. 

7. Multiply f by J. A. H. 

8. Divide J by J. Jl. |. 

9. Multiply i by J. A. ^. 

10. Divide f by f. j3. ff = 1}. 

11. There are 4 pieces of cloth, one coBtainin^ 8J| j 
•r l(i| yds., another 12^ yds., and another 7) yds. ; 
yards in the 4 pieces ? k, fi yds. 3 qrs. 3| na. 

12. What is the difference between j- and i? A 
fween | and \ ? A: i*^. Between \ and t^ .? jf . ■- 

13. Reduce f* of a guinea to the fraction of a pou 

14. What is the value of ,003125£. ? A. 3 qrs. 

15. How much does ,0^ make multiplied by ^ 

ByTMTr?-6. Bv 3dhy.?-7675. By2fr6.?-69. By 5 
-«250125. ^. 7,di04875. 

16. A fanner sent a load of hay to market, which 
cart, weighed 29 cwt. 3 qrs. 16 lbs.; the weight of th 
10| cwt. ; what did the hay come to, at (15 a ton ? 

A. % 

17. A merchant bought sugar in a hogshead, both 
weighed 8 cwt. 15 lbs. : the hogshead alone weighed 1 < 
what was the cost of the sugar, at 1 1 1 cents a pound .' J. 

The two preceding questions are proper examples 
usually termed Tart and TrcU. 

18. Bought 50 yards of broadcloth for $160,50, but, 
iog so good as I expected, I am willing to lose $42 oi 
•f it; what must I demand per ell French P A. $3,5 

19. What is my demand for selling 600 bales of < 
$40| a bale, for 2i per cent, commission F-550125. 1 
•ent. P-110025. For 7 ner cent. P-171150. For 5| pc 
13141875. A. $4676,06*. 

20. What is the interest of $200,50 for 2 yrs. 6 mo 
For 5 yrs. 3 mo. 15 days ?-63656. For 6i mo. ?-« 
1 yr. 3 mo. 19 days ?-15672. A. $115,921. 

21. What is the difference between the compound ai 
tftterest of $200 for 1 yr. 6 mo. .?-36. For 3 yrs. 4 m* 
For 2 yrs. 6 mo. 15 days .?-1523. A, $4,85. 

22. What is the amount of $60 for 10 yrs. 3 mo. ] 
•r09. • For 8 yrs. 9 mo. 9 days .?-9169. A. $188,68. 

^S 23. Bought calico for 25 cents a yard ; how must 1 1 
as to gain 10 per cent, on feach yard .^-275. 12 per o 
1.5 per cent. ?-287. 20 per cent. .?-30. A. $1,142. 
/' fU. What is the difference between the discbunt of 
lor 2 yrs. 3 mo. 20 days, and the interest of the same 
teaunettmef A. $ft|832. 
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\/ S5. Which is the most, the compound interest of $526 for* 5 
' jnrs., or the discount of the same sum for the same time ? 

. 4* Comjpound interest, by $55,877. 

^^ 36. If 300 men, in 6 months, pertorm a piece of work wh^n 
the days are 12 hours long, how many men will do l^e same in 
4 months, when the days ore only 8 hours long ? A. 675 men. 
27. What is the difference of time between April Ist, 1826. 
«nd June 15th, 1829 .^-3^,14. Between March 19th, 1829, and 
August 20, 1826 ?-2,6,2D. Between July 5, 1800, and February 
16, 1826 ?-25,7,ll. ^. 31 yrs.. 4 mo., 24 days. 

26. What is the interest of $120,60, from June 1, 1828, to 
Juno 16, 1829?-7537. From May 15, 1824, to August 29, 
1830 .^-45506. From October 10, 1825, to November 1. 1828 r- 
2213. A. $75,173+. 



t liXXV. In computing Interest on Notes, 

When a ftettlement ia made within a short time fh>m the date or eom- 
aBoneement of interait, it if generally the custom to proceed according to Um 
Cillowing 

RULE. 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, 
a'crd likewise the amount of each payment, from the 
ume it was paid to the time of settlement ; then 
deduct the amount of the several payments from 
the amount of the principal. 

Exercises for the Slate, 

1. For valno received, I pronriso to pay Rafos Stanly, or order, Three Bli»- 

»d Dollars, with interest. April 1, 1885. 

fSOO Fbtik Moiw.r 

On this note were the fbltowlnc endorsements : — 

Oct. 1, 1835, received $100 ) Thne. 

•^ Aprilie,18B6, '* #50^ 3,3,6,1,11,15,4. 
Dec. l,m[ « $130) 

What was doe Apnl 1,1898? .^m. $60,73. 

CALCULATION. 

The first principal on interest from April 1, 18S5. .$300^ 

Interest to Apn) 1, 1898, (36 mo.) 54,00 

Amount of principal. ••.......$854,01 

fini payment, Oct. 1, 1825. ........... , ........ .$100,00 

fnlerasttoAprill.iese, (30mo.)..... 15,00 

fleeood payment, April 16, 1896 50,00 

Et to April 1, 1838. (Q3| mo.) 5,67 
payment. Doc. 1. 18S7 190,00 
tioAprU 1,1838,(4 mo.) 3,40 

Amount of ptymenu deducted $398,97 

Bemains doe, Apiill, 1898.*.. •••• •$00^91 



ARITHMETIC. 

1. For Ttlue received, I promieo to pay Peter Trufty, or order, FIfO 
mi Dulliut, with interest, July 1, 1825. 

#900. JAiueCA 

ENDORSEMENTS. 



July IG, 1996, received $SXM) ) Thus. 
Jm. ],1(»7, «* $4()> 3,1S,Q, 
WMchl6,l827, «* |S»)) f " ' 
WlMt remained duo July 16, 1836? Jhu. $75,15. 



3. For value received, I promise tA pay William Stiinpson, or order, Q«t 
ThoumndDoilon, witliintereeL Jon. lb, 1820, 
•1000. Pbtxk Camewvu 
£N]>OIta£MENTS. 

March 16, 1831, received $600 1 Time, 
May 1,1803, « $130 S 3, 1,10, 
July 16,1889, ** $180) 8, 15, «. 
Whatremaineddue Jan. 16, 1823? jAw.$S03,50 

Massachusetts Rule. 

^* Compute the interest on the principal sum to 
the first time when a payment was made, whicb, 
either alone, or together with the preceding pay- 
ments (if any), exceeds the interest then due ; adJ 
that interest to the principal, and from the sum 
subtract the payment, or the sum of the pay- 
ments, made at that time, and the remainder will 
be a new principal, with which proceed as with 
the first principal, and so on, to the time of set* 
tlement." 



' 1. For value received, I promise to pay Jasoa Park, or order, Six Uoadred 
Dollars^ with interest. March 1, 18BSI. 
$600. Btbhum STiiu>toifti 
ENDORSEMENTS. 

May 1, I8SI, received $9U . 
June Id, 1824, •< $80 71h«. 

Sept. 17, 18S», *« i 19 1 1, !^ 1, 1, 19, ]« 
Dec. 19, ISas, « I 15 r 8, 15, 1, 7, 
March 1, 1826, '< $1C0 I 15, 10, 15. 

Oci. 16,1827, «« $150 J ' 

What was there du9 Aaipist 31 , 1828 f Jhu. $194,41. 

The principal, $600, on interest ftom March 1, USSL.. .••.MBOjOl 

Interest to May 1, 1823, (14 lao.) , 49|0B 

Amoont • .•••fOtt^ 

Payment, May 1, 1823, a sum gieater than tho intorost. •.••••• MyCi 

DooMayl, 1883, formiiuranew prinei|«l »«. ...9448,6$ 

Ut«retton$'142,firom^yl,18S»,to Joue 16, 1804, (134 mo.)....... VyD 

AattNiat, eaniad foiwarJ %Vi0^ 
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Amoni^ broufht fjbrwar<l.....*.9471^ 
Bt, Jonit 16, 1894, & sum greaUsr than Uio intontst Uitin due SOjOO 

I II » mil I 

6ae June 16, If^, fbrminff a now principal 1.... .....$39I^ 

Ittterett oa «3&ii83, fi^m Jund 16, 1^, t^ Match 1, 1806, (SOi mo.). . . 40,18 

$431^ 

Parent, a lum leM than the mterott ihoit duo» ..«.«<(.• * . .$ 13 

Vlty^nt, a aum len than tho mterost Uien due. .......* $ IS 

Payment, a •urn greater thaA tho iptereftt thou due. ............ .$100 

— $19T,00 

Que March 1, 1^26, fonning a new principal *...., ....9^)04,99 

tbttuMt on 9i04,9!f, from Harch 1, lfti6, to Oct. 16, 1837, (19^ mo.). . . 39.73 

Amount.. ....$334,7% 

Plajment, Oct. 16, HB27, a sum grjBlCnr than the interest tfaon dae. .. .. 150,00 

Dm Get. 16, 1S97, formtnf a new principal.. »... $184,79 

Interest on 9184,73, froraOcr^l6, 1837, to August 31, 1838, being the 
liawiol'tetitement, (10| mo.) 9,68 

Balance due Aug. 31, 1839 •••• '•••• $194,41 

t. For value rvcatvod, I promiso to pay Asher L> Smith, or order. Nine Huar 
dred Uollars, with interest. June lb*, l»iO. 
|9U0. William Uumn 
ENDORSEMENTS. 

July 1, 1831, received $150 1 Time. 

Sdpt. 16,}8^, '^ $90 1,15,1, 

Dec. 10, laiM, « 8 LO i 3, 15, 3, 

June 1, 1835, " $3a f n, 1,& 

Aug. 16, 1835, « S300 15, 1, 6 

March 1, 1837, " «)(M) J 

What ctmained duo Sept. 1, 1838 ? j^m. $433,07. 

Connecticut Rule. 

Bilablished by the Supreme Court of the State orConnoctiout in 1804. 

" Corftpute the interest to the time of the first 
payment ; if that be one year or more from the 
time the interest commenced, add it to the prin- 
cipal, and deduct the payment from the sum totaL 
If there be after payments made, compute the in- 
terest on the balance due to the next payment, 
and theri deduct the payment as above ; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the time 
between one payment and another be one year or 
more. But if any payments be made before one 

year's interest hath accrued, then., comoiits^ ^$24^ 
18* 



filO ARITHBIETIC. 

interest on the principal sum due on the obligar 
tion, for one year, aidd it to the principal, and 
compute the interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
it to the sum paid, and deduct that sum from the 
principal and interest, added as above.*" 

'' If any payments be made of a less sum than 
the interest arisen at the time of such payment, 
no interest is to be computed, but only on tk 
principal sum for any period." 

1. For value received, I proniiM to pay Peter l^uety, or order, On* Ihmr 
■and DoUan, with intereit. Jape 16, IBM. 
•1000. JAma PATiraiA. 
ENDOHSEBfENTS. 

Jaly 1, 1895, received iSSO \ • TSme. 
Aug. 16, 1836, « $157 (1,15, 1, 1, 1& 
Dec. 1,1896, «< i87( 1, 8,15^6, 
Feb. 16,1838. " |318) 6,10. 
Wkat wai due Aofust 96, 1826 ? wAu. $507,86. 

$1000,00 principal of the note. 

63^ interest to July 1, 1835, (ISj^ numthi.) ^ , 

$10ffi,00 amount. 
95b,00 1st payment deducted. 

$619,90 due July 1, 1835. 
5<84 interest to August 16, 18S6, (13| numfthk./ 



$867,34 amovtnt. 
157,00 Sid payment deducted. 



$710,34 due August 16, 1836. 
43,63 interest for 1 year. 



$753,96 

QA AQ ( amount of 3d payAent to Augutt 16, 1897 (I 
^'^ j of the year), being 8^ monUia. 



$663,27 due August 16, 1837. 
19,86 interest to February 16^ 1838, (6 months.) 

$683,13 amount. 
318,00 4th payment. 

$464~I3 due February 16, 1828. 
14,69 interest ta August 96, 1828, (6| months.) 



$478,82 due August 96, 1898, the time of settlement. 



* If a year does not extend boyond the time of payment ; bnt if it does, dm 
find the amount of the principal, remaining unpaid, up to the time of sc"*' 
mont, likewise the amount of the payment or payments from the time they ^ 
pttd to the time of settlement, and deduct the sum of these several 
Krern'Ow uaomt of the oriocipal 




idMri 
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9. For valwe received, I promise to pay John P. Smith, or order, Eight Hun- 
<lred and Seventy-five Dollaxs, with interest. January 10, 1831. 
$675. Harry Thousou 

ENDORSEMENTS. 

Auf . 10, 1834, received $960 ) _ _ Time, 

Dec. 

March 

July 



;. 10, 1834, received $960 \ Time, 

. 16, 1885, " $300 f 3, 7, 1, 4, 6, 1, 9J, 

t^ 1,1836, ** $50(6,15,1,2. 

r 1, 1827, »« $150 ) 

tember 1. 1828 ? Jins.mil, 



What was due September 1, 1828 ? jSiu. $447. 



t liXXYI* Practice in Compound Numbers 

Operations in e<Mnpoand numbers, as pounds, shillings, for instance, may ba 
iliqrtened by taking aliquot parts, as in PraeUee of Federal Money , If XXVllI. 

1, What is the cost of 28 hushels of salt, at 10 s. a hushol .' 

in this example, 10 s* =i\£' » then, | of 28 bushels is the cost in pounds, 
thus, 28 -J- 3 = 14£., .^M.* 

2. What will 40 bushels of wheat cost, at 5 s. = |£. a 
bushel? AtlOs.z=i£.? At4s,=z:-J£.? Atls.=:2V^.? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, we divide the number of gallons, 
yards, &c. by this aliquot part, as in If XXVIII. 

« 

Exercises for the Slate. 

1. What wUi 8640 jia. of cloth cost, at 10 s. «= i£. a yd. ?- 
4320. At 6 8. 8 d. = JiS. ?-3880. At 5 s. = i£. P-2160. At 

4 8. =s: i£. F-1728. At 3 8. 4 d. = i£, ?-1440. At 2 b. 6 d. =« 

i£. ?-1080. At 1 8. 8 d. =^£. ?-720. At 1 b. 4 d. == ^£. ?- 

676. At 1 8. 3 d. = iV£. ?-540. At '1 s. == ^£. ?-432. At 

10d. = 2VW = 2^£.?-360, At 8 d. = ^£. .?-28d. At5d.-« 

AjB.?-180. At2id.=^JC.?-90. ji. 16794£. 

JVole.-^The aliquot parts of a pound, in the following examples, may oa 
found in the former examples. 

2. What cost 20 gallons of brandy, at 6 s. 8 d. per gallon ?- 
643,4. 

3. What cost 8 yds. of broadcloth, at 10 s. per yard ?-4. 

4. What cost 2o bashels of rye, at 5 s. per bushel ?-6,5. 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel P-34(». 
Jhts, 20£. 13 8. 4 d. 



ARITHMETIC. 



0. What wiH 51 bbU. of cider cost, at 7 8. 6 d. per bbl t 



12£. 15 8. =r cott, at 5 a. nor bbl. 
6£. 7 a. 6d.=co9t, at9«. 6d.peffbW. 

Aiu, J!>£. 9>. 6d aBreo«t,at7». 6d.pefbW 



5a. = \£, ) 51 

3 •. G (I. =s ( of 5a. } Ui«n, ^ ) )2£. 15a. = coat, at 5 a. per bbl. 

6£. 7 a. 6d. = eoat,Bt9«. 6d. perbM 

dflu. 19Je. S a. 6 d. ss coat, Bt 7 a. 6 d. por bU. 

II. Hence, when the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. • 

7. What will 20 yds. of cloth cost, at 22s. (id. per yard P-lS^a 

8. What will 40 yards of clolh cost, at 15 s. per yard ?-30. 

9. What will 36 bushels of corn cost, ftt7s. G d. per bushel l- 
13,10. 

10. What cost 12 bbls. of ale, at 17s. 6 d. per bbl.?-10,l(X 

Jl. 66£. 10 fc 

11. What will 5 cwt. 3 qrs.Sl lbs. of sugar cost, at $9,60 pes 
owt..' 



I qf . r= 

14 lbs. = 

7Iba.= 



3 qra. = I cwt. 



ofSqra. ; thon, 
of 1 qr. ; then, 
of 14 ma. jthen, 



$9,G0 
5 

4S,00: 

4,80: 

3,40: 

1,90; 

,G0: 



: coat of 5 CMTt. 

; coat of 3 qra. 
coat of ] qr. 
coatofl41ba. 
co$it of 7 Iba. 



Am. $57,00 =s coat of 5 ewt. 3 qra. SI Bw. 



12. At $2,50 per yard, what will 5 yds. 2qr8. of broadclotb 
cost ?-l 375. What will 4 yds. 1 qr. cost?-a0625. Will 6 ydii 
3 qprs. P-1C875. ^ns. $41 ,25. 

13. 5 cwt. 3 qrs. 10 lbs., at $4,20 per cwt. P-2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3,G0 per cwt. P-11925. 



15. 4 yds. 2 qrs., at $2,10 per yd. P-045. 

16. 4 gals. 2 qts., at $3,40 per gal. P-l.'SSO. Ji, 



$61/I2&. 
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FEJLL.OWSHIP. 

f LXXVn. 1. Two boys, WUliam and Thomas, 
trading with marbles, in company, gained 80 cents ; WiUiam 
•wnecf I of the marbles, and Thomas } ; what was eaeh 
ane's part of the gain ? 

2. J ames and Kufus, owning^ a sled, in company, sold it 
for $3 more than it cost, that is, $3 gain ; Rufus owned } 
•fit, ai^d James } ; what was each one's share of the gain? 



Q. What is the Rule of Fellowship ? 

A. When men are trading in company^ it as* 
certains the gain oit loss to be shared by each. 

Q, What is c3\ed Stock, or Capital ? 

A. The money advanced or put in trade 

Q, What is called DtYiDSNO 7 

A. The»gain or loss to be shared by each^ 



1. Three men, A, B, and G, traded in company ; A put in 
f200, B ^00, and C $600 ; they gained $300 : what was eadi 
man's share of the gain ? 

In this example, it is eWdent, that B ought to have twice as much of the 
gain as A. for hM stoeic is twice as much, ana C 3 times as much as A ; that u», 
each man*s gain or loss ov^ht to hare the same relation to the whole gain or 
loss, as the money he put u has to the money they all put in. The same pri»> 
ciple will vppij m all cases in which a number is to be divided into parts, 
which sludl have a given relation, or ratio, to each other, as the dividiof H 
bankrupt's estate unong his creditors, apportioning taxes, &c. 

Hence, firom the fbregoing example, we derive the followiaf 
proportioni : 

B'8 stock' poo I 1200 : m :i m : slo, A's gain. 
C'8 stock, $600 f 1200 : 400 : : 300 : 100, B's gaiA. 
Whote8tock,$i200J laOO : 600 ^" " 



300 : 150, C*8 gain. 



By ratios. These are tS^^, ^^^, '^V=i»i» Jj thca, 

aOO X i, that is, ^ of $300,»$50, A's>4 of $300 » $100, B'a, 
and i^ of $300 » $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, then $1 stock 

win gain T3\rB of $300, » 1^2^==$^. Now, if $1 gain $^ 
then I of $200, A's stock, » $50, A's gain; i of $400,¥i 
«tock,:=:$100, BVgain; and i of $600, Cfs stock, » $150, Ci 
gain. 



fll4 ARITHMETIC. 

Thu lut method will generally bo found the shortest, and best adapted to 
bosinoM ; enpecialJv when there are several statements, m which all the int 
are alike, ana all the third terms are alike. 



Proof. It Lb plain, that, if the work be tight, the amooiit of 
the shares of the gain or loss most be equ^Li to the whole xnua 
or loss; thus, in the last example^ A's is^'>0-f- B*8 ^l(N)-{- 
CTs $150 ^ $300, the wfioU gain. 



Q. What, then, is the Rule T 

A, As the whole stock : to each man's stock :; 
the whole gain : to each man's gain. 



2. Three merchants, A, Bf and C, gained, by trading in com 
pan/, $200; A's stock was $150, B's $^0, and C's $406. 
what was the 
the ffain ? 
A's ; 4 of $250 s= |62,50, 

3. A, B, and C, freight a ship with 270 tons; A shipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seamen - wei« 
obliged to throw 90 tons bverboard ; what was the loss on 1 

The loss on 1 toD 



}', AS stocK was spiou, Ds i^^^ecMf ana sja ^w. 
he ^in on $1, and what was each man's share of 
^.The gain on $1 is $| ; then, i of $150 r= $37,50, 
1(250 s= $62,50, B*s ; and i of $400 =r $100, O's. 




^ , Joint capital of $600; 

A put in $350,50, and B $^9,50, and, by trading, they gained 
$120 : what is the gain on $1, and what is each person's shan 

of the gain? j^tut. $i ; A's, |70,10 ; B's, $49,90. 

6. A ship, valued at $25200, was lost at sea, of which | be- 
longed to A, t| to B, and the remainder to C : what is the losi 
on $1 ? and how much will each man sustain,8uppoBing $18000 

of her to be ensured.' Mns. f ; A's, $2400; B's, $3600, and 
G's, $1200. 

Fertbrm the followin&r examples, in the same manner, by 
finding how much it is tor $1 , or unity. 

6. A detachment, consisting of 5 companies, was sent into i 
garrison, in which the duty required S28 men a day : the first 
company consisted of 162 men ; the second, 153 ; the tliird, 144 ? 
the rourth, 117; and tlie fiflh, 108 ; how many men must each 
company mrnish, in pnoportion to the whole number (^ men? 
j9. The proportion for 1 man is | ; then, | of 162 ss 54, fint 
eonipany ; the second, 51 : the third, 48 ; the fourth, 39 ; and thi 
fifth, 3o men. 

7. Two men, A and B, traded in sompany, with 8 joint capi- 
tal of $1000 : tliev gained 400, of which A teok $300, and B 
the remainder : what was each person's stock ' n^ns $1 gaim 
reouiies 2|| stock : A's, $750 ; B's, $250. 
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8. Divide ^1000 between 4 persons, so that their shares majr 
be to each other as 1, 2, 3, 4. A, $100, $200, $300, $400. 
'^. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
to D $420, to £ $85, to F $40, and to G $20 ; his whole estate i» 
worth no more than $1557,50 : what will be each creditor's part 
of the property ? 

In amusting claims of this nature, it is the general practice 
to find now much the debtor pays on $1, which is^ in this case, 
$i. A, A, $175; B, $500; C, $600; D^ $210; E, $42,50; 
r, |20;G,$10. 

10. A wealthy merchant, at his death, left an estate of 
ftSOOOO, to be divided among bis 5 children, in such a manner 
that their shares shall be to each other as their ages, which 
are 7, 10, 12, 15, 16 years ; what was the share of each ? 

Ans, $3500, $5000. $6000, $7500, $8000. 

11. A and B invest eaual sums In trade, and clear $220, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what is each 
man's gam ? and how much is A allowed for his trouble } Aw. 
$160 ; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $1920, and all the property in 

town be valaed at $64000, wliat will that be on $1 ? and what 

will be A's tax, whose property i» valued at $1200 i Ans. $,03 

on a dollar ; A's tax, $36. 

In oasesaing taxes, wo must fint make an inveotorr of all the property, boCh 
teal and personal, of the whole town, and also of eacn individual who is to be 
taxed ; and, as the whole number of polls are rated at so much each, the tax 
oo all the polls must first be taken out from the whoJe tax, and the remainder 
ii to be assessed on the property. Then, to find how much any individual 
must be taxed for his property, we need only find how much the remainder of 
the whole tax is on $1, and multiply his inventory by it. 

JfoU. — In some states, taxes are assessed only oo the real and personal estato 
of the inhabitants, no poll taxes being allowed. 

13. A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, and he pays 
for 2 polls : 

S Polls. $ ctfl. Polls 

C*8, at 1200) pays for 2 ; H's, at 825,^, pays for 3 ; 
D's, *< 1265, «^ « 1 ; I's, « 800,40, « « 2 
E*8, « 2125, " " 3 ; J's, « 375,25, « "1 
Fs, « 3621, « « 2; K's, « 265,30, " "2. 
What will be the tax on $1 1 and what will be A's tax .' 
200 polls X $)70 = $140, amount tf the poll taxes ; and 
$2140 — $140=s $2000, which is to be assessed on the property. 
$500000 - $2000 :: $1 : $,04,' tax on $1. Then, to find A'« 
tax, hif inventory being $1400, we proceed thus : — 
$1400 X $,04 » $56 
2 polls at $,70 = $1,40 

$57,40, A*8 whole tax, Ant 



i 



n6 ARITHMETIC. 

Wliat will be C's tax ?-4940. What D's ?-5l3(J. WliatE*8f 
8710. What F'B?-14e24. What H's?-3512. What Ts?- 
334160. What J'8?-1571. What K'fl?-12012. 

Jins. $430ft» 



COMPOUND FIXIiOWSHIP. 

H JLXXYiri* 1. Two men hired a pasture for f9; A 
pnt in 2 oxen for 6 months, and B 3 oxen for 5 months ', whit 
oaj?ht each to pay for the pasture ? 

2 oxen for 6 months is uie same as (2 X 6 t=) 12 oxen for 1 
month ; and 3 oxen for 5 months is the same as (3 X ^ ^ 1^ 
oxen for 1 month. 

The shares of A and B are the same as if A had put in 13 
oxen, and B 15, for 1 month each ; hence the relation ef 12 to 
15 is the same as in Simple Fellowship, thus, 

2x6=»12) 

3X5=15>27 : 12 : : 9 : |4, A's. 
^^27 : 15 :: 9 : $5, B*s. 



Q. How, then, does Compound differ from Simple Fellowship t 

A. Compound regards time, Simple does not 

Q. From the preeeding- e;cample, what appears to be the 

RULE 1 

A. Multiply each man's stock by the time it is 
continued in trade. 

Then, As the sum of the products : each man's 
product : : the whole gain or loss : each man'y 
gain or loss. 

More Exercises for the Slate, 

2. Three merchants, A, B, and C, enter into partnership; 
A puU in |()0 for 4 mo., B $50 for 10 mo., and C $80 for 12 
mo. ; but By misfortune thej^ lose $50 : how much loss must 
each man sustain ? ^ ( A's, $7,( 



3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 sneep for 5 mo. ; 
what share of the rent must each man pay ? C A's, $19,20. 

Am. i B's, $ 7^. 
~ $21,60. 



( A's, $7,0584-. 
r. I B's, $14,705+. 
( Cs, $28,235+. 
A puts ii 
sneep ft 

>. ^B'», 



M£NSUEATION. 



8t7 



4. Two merchants entered into partnership for 16 mo. ; A at 
first put in stock to the amount of $600, and/ at the end of & 
months, put in $100 more ; B. put in at first $750, and, at the 
expiration of 6 months, took out $250 ', with this stock they 
rained $386 : what was each man's part? a ( A*8, $200,797. 

^"'; > B's, |l85;202. 

5. On the first of January, A began trade with $760, and, on 
the first of February followmg, he took in B with $540 ; on the 
first of June followmg, he to5s. in C with $^ ; at the end of 
the year, they found they had gained $o72: what was each 
mail s share of the gain ? 

J3ln8. A*s share, $384,929; B's, $250,71; C's, $236,36. 



MENSURATION. 




IT liXXIX. SQUA|t£ MEASURE. 
Q. What are yoar ideas of a Square 7 A 

A. It is any thing which is as 
long as it is wide. 

Q. What kind of a figure does this on the right 
appear to be 7 

A. A square iGgure. 

Q. Why 1 • 

A. Because the side AB is as 
kHig as the side BC. I> , C 

Q, How many sides has this figure, and what is their length T 
Q. How many equal comers has it 7 

A. Four. 

Q, What are these>comer8 generally called 7 

A. Angles. 

Q. How, then, would you describe a Square figure 7 

A. It has four equal sides, ^ and four eqi^jal 
angles. 

Q. In the above figure, if each ude be 1 foot ia-jength, what ought 
It to be called 7 

A, 1 square foot. 
19 
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ARITHMETIC. 



Q. If the sides of a square be each 1 yard ia A3 fe«t = 1 7**^ B 

WagUi, as in the figure on the right, what oughl "^ ^ 

it to be called 7 ^ 

A. 1 square yard. I. 

Q. In this square, I perceive there are several 'JJ 
maHer sauarcs C4)utained in tlie nugor. If you j| 
eount all ine smaller squares, allowing each one % 
to be 1 foot, how mauy square feet or square ^ 
jrards will they make f 

Q.Why? 



D 



A. Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft., i. e., 1 sq. yd 

Q. How many square feet, then, make 1 square yard ? 

A. 9. 

Q. If we multiply 3 feet (the length of 1 side) by the width, 3 fc^ 
makinff 9, the same result is produced as before. What, then, v^ 
mullipTying the length of any square by the breadth, or the length hits 
itself, give 1 

A. The square feet, square inches, &c., con* 
tained in the figure. 

Q. How many square inch^ in a figure 2 inches long- and 2 inches 
wide? 

A. 2x2=fi4. 

Q. How many in a figure 4 inches long and 4 inches wide? U 
inehes square, that is, 12 inches long, and 13 inches wide ? 8 inches 
•qaare ? 6 inches square 7 20 inches square 7 30 inches square f 

Q. How mauy square feet in a figure 1 foot, or 12 inches, squaxef 

A, 1 square foot. 

Q. How many square inches in 1 square fi>ot ? and why T 

A, 144 sqi. in. ; because 12 in. X 12 in. = 144 

Q. How many square feet in 1 square yard 7 and why ? 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q, How many square yards in 1 square rod 7 and why 7 

A. 30J sq. yds. ; because 5 J yds. X 5J yds. 
1= 30i. 

How many square feet in 1 square rod 7 and why 7 

A. 272i sq. ft. ; because 16 J ft. (the number 
effect in 1 rod in length) X 16 J ft. = 272^. 

Q. This figure on the tiglit A • B 

is called a Parallelogram: i 
wliat,then, are youf ideas of a I 
Parallelug^ram 7 - 

A. That it is a 
Sgure which is long- f^' -d il ^ 

«r than it is wide 





MENSURATION. SEt9 

<2' We see by this figure, that there are two kinds of Parallelo- 
gnmSf viz. ABCD and ABEF. By inspecting these Ihey will be 
MHmd to be equal : bow, then, may a Parallelogram be defined 7 

A. It is a figure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. If tliis figure had been square, and each side S feet in leiigth, it 
Is plain that it would have containea 4 square feci ; but, ailowin? the 
longest side to be 2 feet, and the shortest side only 1 foot, ft will) of 
coarse, contain bat ^ as many square feet: bow many, then, does it 
contain ? 

A. 2 ft. (length) X 1 ft. (breadth) = 2 sq, ft. 

Q. If a figjre i inch m breadth and 1 inch in len^ contains 1 
sqaare inch, how many square inches will a figure 1 incn wide and 2 
inches Ion? contain ? 3 inches long 7 4 inches long 7 8 inches lonfrf 
12 inches Tons 7 20 inches long 7 ^ 

Q. If a figure I foot wide and 1 foot long contains 1 square fooL 
kow many square feet will a figure 1 foot wide and 2 feet long contaia f 
S feet long 7 4 feet long 7 8 feet long 7 10 feet long 7 

Q« How, then, do you proceed to find the square feet, inches, dsc. 
of a square or parallelogram 7 

A, Multiply the length by the breadth. 

1. How many square feet in a room 10 feet long and % 
ibetwide? (10x2=*^ sq. ft., Jhia,) In a room 8 feet 
wide and 12 feet long? 20 feet long? 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long? 10 rods Ions? 11 rods long? 12 rods 
long ? 10 rocS long and 4 ro£ wide ? 

Q. When a piece of land, in any shape, contains 40 square rodi, 
wliat is it called 7 

A. 1 rood. 

3. How many square rods in a piece of land 40 rods long 
cad 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, .in any shape, contains 160 sqoaie ndiy 
wliat is it called 7 

A. 1 acre. 



4. How many square loda in a piece of land 20 rods loag 
end 2 rods wide? How many such pieces will make •» 
acre, or 160 square rods? 

5. How wide must a piece of land be, which is 80 
lonpr, to make an acre ? 40 rods long ? 20 rods lon^ ? 

& How many square feet of boiurda w^ <iQitoOTv^\ >Kk 
£oorof a room 10 feet square? ^0 fe^V. «ojMit^^. \^ 
wide and 20 feet long ? 20 feel mO« wi^*^ t<&^\.Vsw|,'^ 
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ARITHMETIC. 



7. How many square yards in a fi^nre 3 feet long and 3 
feet wide ? 6 feet square ? 10 feet long and 9 feet wide? 
6 feet long and 2 feet wide? (2 X 6 = 12 -i- 9 =: H yda» 

Jhi8.) In a figure 10 feet lon^ and 4 wide ? jl. 4|- yds. 

8. How many square yards m 9 square feet ? lu 108? Ifi 
72? In 99? In27? In 80? In 37? 





1 

1 


1 
1 




5 miles sqnare. 














f 




1 
1 


1 










8 

1 


1 1 




1 


1 1 
1 1 


• 



Q, .How, then, must sqaare feet, square inches, &>c. be divided! 

A. Square inches by square inch^s^ square feet 
by square feet, &c. 

5 tqaare miles. 
Q. We are now prepared to an- 
fwer that interesting question which 
occurs m Ueo^aphy, viz. the differ- 
ence between miles square and square 
miles. The figures on the right are 
introduced for Uie purpose of its illus- 
tration. Examine them attentively ; 
then tell me, for instance, What is the 
difference between 5 square miles and 
i miles square 7 

A, 5 square miles 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 
in length and 5 miles in 
breadth, making 5 times as many miles as only 1 
in^breadth ; that is, 25 square miles. 

From tliese illustrations we deriye the following general 

RUIiE. 

Q. "How do you proceed to find the Contents of a Sqoafe of 
Panlleloffram t 

A. Multiply the length by the breadth. 

Exercises for the Slate, 

1. In a room 16 feet long and 11 feet wide, how many aqoan 
ftet? JI. 176. ^-; 

2. How many acres in a pieco^ bind 560 rods long and 38 
rods wide ? 5^ X 32 sr 112 square acres, ^ns. 

The pupil must recollect that square inches must be diyided 
by square inches, square yards* 1>y snuare yards, dbc. 

3. How many acres in a piece of land ^70 rods wide and 
fods \o\^g ? w9. 965 acres, 20 rods. 



MENSURATION. 

4. How many rods long must a piece of land be, which i§ 80 
rods wide, to make 1 acre ?-2. How many rods wide to makt 
4«creft?-8. How many rods wide to make 200 ACfef?-400l 
£. 410 rods. 

5. How many square feet of boards are contained in the fiocf 
of a room 4U fl. 6 in. long and 10 ft. 3 in. wide ? (Reduce the 
inches to the decimal of a foot.) ^. 415,125 fl. s 415| feet 

6. How many acres are contained in the road from Bostoa 
to Providence, allowing tlie distance to be 40 milef , and lbs 
aTerage width of the road 4 rods ? A. 320 acres. 

7. How many square feet are contained in a^ board 12 inchef 
long and 12 inches wide .^-1. 12 inches wide and 24 inchat 
long .'-2. 3 feet long .^-3. 20 feet long .'-20. A. 26 feet. 

8. How many square feet in a board 1 ft. 6 in. wide and 18 
ft. 9 in. long > A. 26,125 ft. r= 28| feet. 

9. How many yards of carpeting, that is 1| yd. wide, will 
oover a floor 21 ft. 3 in. long and 13 ft. G in. wide .' 

A. 25i yard*. 

10. How many feet of boards will it take to corer the walls 
of a house 30 ti. 6 in. wide, 40 ft. 9 in. long, and 20 ft. high ? 
and what will they come to, at $10 per 1000 feet? A. 2850 feet; 
o^t $28.^. 

,>^11. How many shingles will it take to cover the roof of a 
baxli 40 feet long, allowing the length of the rafters to be 16 
fl. 6 in., and 6 shingles to cover 1 square foot ? what will they 
eost, at f 1,25 per 1000? A. 7920 shingles -, cost, $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods long 
•ome to, at $15 an acre? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at ^SQJIb 
^raore? A, $13280. 



f LiXXX. SOLID, OR CUBIC MEASURE. 

42. When a block is ] inch long, 1 inch thick, and 1 inch wide, how 
nany solid inches is it said to contain ? 

A, 1 solid or cubic inch. 

Q. How many solid feA does a block, that is 1 foot long, 1 fofA 
Ihick, and 1 foot wide, contain ? 

A, 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot lonj», contains 
t solid foot, how many solid feet does such a block that is % feet loi^ 
contain t 3 feet lung? 5 feet long t 10 feet long? 20 feet long! 
aO feet long ? 

Q. How man3r solid feet docs 4ock 2 feet long, 2 feet thick, and 
t fool wide, contain ? 2 feet wide ? 3 feet wid« ? 

Q. How many solid inches does a block 3 inches long, 2 inckes 
wide, and 1 inch thick, contain ? 2 inches thick 7 4 inches thick f 10 
loches thick ? 

19 • 



ARITHMETIC. 

Q. How, then, would yoa proceed, to find how many solid ftei, 
inelies, &c. are contained in a solid body 1 

A. Multiply the length, breadth and depth to- 
gether. 

1. How many solid feet in a block 4 feet thick, 2 feet 
wide, and 5 feet lone; ? Ans. 4 X ^ X 5 = 40 solid feet 

2. How many solid or cubic feet in a block 12 indm 
long, 12 inches wide, and 12 inches thick ? .^ 1 solid foot 

Q. When a load of wood contains 128 toUd feet, what is H 
called t 

A, 1 cord. 

3. How; many solid feet in a pile of wood 8 feet long, 4 
feet wide, and 4 feet high? A* 128,=: 1 cord* How many 
cords of wood in a pije 8 feet long, 4 feet wide, and 8 feet 
high? wS. 256 solid feet, = 2 cords. 

Q. In common language, we sav of a load of wood brought to 
market, if it ia 8 feet long, 4 feet higb, and 4 feet wide, that it is a cord, 
or it contains 8 feet of wood. But this would make J 28 solid feet{ 
what, then, is to be understood by saying of such a load of wood, thai 
it contains 8 feet of wood 7 or. in common language, '' there is 8 
feel of it"? 

A. As 16 solid feet, in Buy form, are ^ of 128 
feet, that, is, J^ of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot; then 8 such cord feet will make 128 solid 
feet, or 1 cord, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into cord feet ? 

Af Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 3 
feet high, and 1 foot wide ? How many in a load 8 feet long. 
2 feet high, and 2 feet wide ? 8 fe^t long, 4 feet wide, and 
2 feet hi^h ? 

5. If, m purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet mnst tliere 
be in the load ? How many solid feet to contain 4 cord 
feet ? 5 cord feet ? 6 cord feet ? 7 cord feet ? 8 cord 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, « 
foot wide, and 4 feet lugh ? 

In porformiiu; this last Qxample, we maltiply 4 feet (the beicht) by I foot 
(the width), making 4 ; thtn, this 4 by 8 foet (the length), making 33 -r i* 



MENSURATION. 

_ >id feet)| = 9 eord feet, Jtiu. But, instead of moItiplTiiii^ the 4 by the 8 fbet 
B lengthy and dividine 6y 16, we may simply divide by x, without multiplying: 
>r the divisor, 16, is 3 timos as large as the multiplier, 8 ; consequently, it wul 

oduce the tame result as before ; thus, 4xl3s4-i-9s:2 cord feet, Jhu^ 

before. 



Q. Wliea, dies, a load of wood is 8 feet long^, or contains twa 
lengths, each 4 feet (which is the usual length of wood prepared for 
jnarket), what easy method is there of finding how many cord feet saeh 
f. a loa^ contains t 

j^ A. Multiply the height and breadth together, 
I and divide me product by 2. 

I 7. How mnch wood in a load 8 feet long, S feet high, and 
8 feet wide? 3X3=6-f- 2=3 cordfeet,.^fu. 

8. How many cord feet in a load of wood 2 feet high, 3 
feet wide, and of the usual length ? 3 feet high and 2 feet 
wide? 3 feet wide and 3 feet Ugh? 4 fbet wide and 4 fiset 
high ? 4 feet wide and 6 feet mgh ? How many cords in 
a foad 4 feet high, 4 feet wide ? 

9. How wide most a load of wood he, which is 8 feet 
long and 1 foot lugh, to make 1 cord foot ? How wide to 
make 2 cord feet? 3 cord feet ? 6 cord feet ? 10 cord feet? 

.^ 10. What will a load of wood 8 feet long, 3jl feet wide, 
and 4 feet lugh, cost, at $1 per foot ? 

The foregoing zemarka and illnBtrations may now be embraoed 

in the following 



Q. How do jou find the contents of any solid or cube 7 

A, Multiply the length, breadth and depth to- 
gether, i 

Q. When the length of wood is 8 feet, how can you find the nuo»*^ 
bar of cord feet it contains, without multiplying by 8 and divi< 
by 16 ? 

A. Multiply the breadth and height togedie 
and divide the product by 2 ; the quotient wi 
be cord feet. * 

<2* How do you bring cord feet into cords 7 

A. Divide by 8. 

JVbteir— If the wood is only 4 feet in length, piooeed os laat directed j 
H 8 ftet in length if 9 timea ai much wood as only 4 foet in length, henee 
letntt, Ibanil aa abore, will be the answer in cord feet ; that is, divide 
ft«iee,ereiioeb]r4. 
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ARITIlMlfiTlC 

Exercises f of the Slate. 

1. How many solid feet in a load of wood 8 feet long, 4 ftit 
wide, and 3i| feet high ? 4X 3i=sl4 + 2sB7 cord feet, Ju. 

9. How many feet in a load of wood 5 ft. Gin. high, 3 11. 9 ilk 
Wide^ and of the usual length ? 

(Rmiuca the Inohei to the daciaia] of a ttoL) Ji, lO^VVW *^ 1 0^ ft. 



Fefibrm tbii lait ezunple bj redocinj; the inches of a foot to a oo 
fht0ti*» Thin method, ia most caeoa, will be found prefemiUe : thus, taki«| 
the Uy. example :— 

aft. 6 in.»5^ ft.=V-; then,3 ft 9 in.=s3f ft.=Vx 
V«s^|^-l-3»-V^ailO^^, Ans., as before. 

' 3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. I 
Ia. Chick, how many solid feet? A. Decimally, 75,96871 

tbtiss%a feet. By common ftactions, -tf- X "V^X "V"*" 
tJ^J^ --: 75jJ^ feet, Jins,f as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 

must it be to make 1 cord ? 

In this example, we know that the hei«rht multiplied by the width, and thk 
SMdoot dividod by 2, most make 8 cord feet, that is, 1 cord or load ; Lenco, 
SxB=:16-l-3s=5i feet, height, .4it«r. 

5. If a load of wood is 5| feet high, and 6 feet long, how wid» 
must it be to moke 2 cords ? 

a cords = 16 cord feet ; then, 16x9=s^9-^5}=:6 feet wide, jfiw. 

6k If a load of wood is 5| &et high) and 8 feet long, how widi 
must it be to make 3 cords ?-9. 4 cords .^-12. o cords .^-24. 
dtf. 45 feet. 

7. How many solid feet of timlter in a stick 8 feet long, 10 
inches thick, and 6 ii^ches wide?-3|. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide P-12i. 20 ft. 6 in. long, 24 inchev 

Wide, and 1 ft. 9 in. thick ?-71|. A. 87^^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 milt 
long, how many cord feet, and how many cords ? 

A, 10725 cord feet «» 1340) cordai 

9. How many tons of timber in 2 sticks, each 30 feet long, 
80 inches wide, and. 12 inches thick ? A. 100 feet -(-50sr 2tonB. 

10. How many bricks 8 inclies long, 4 inches wide, and 2| 
inches thick, wifl build a w^l in front of a garden, wliich is to 
be 240 feet long, 6 feet high, and 1 foot 6 raclies wide ? 

•A, 51840 bricki. 



DUODE01MAL&. 



DUODECIMAIiS. 



% I^iXXXI* Q. From what is tlie word duodecimals derived t 

^. From the Latin word duodedmj signifyin|B[ 
twelve, 

Q. In common decimals, we are accustomed to suppose any whoto 
Ikfaiff^ as a foot, for instance, to be divided into ten equal parts ; but 
bdw IS a foot divided in duodecimals 1 and what are the parts called t 

A, Into twelve equal paits, called inches or 
primes ; and each of these parts into twelve other 
equal parts, called seconds; also each second into 
twelve equal parts, called thirds, and each third 
into twelve equal parts, called fourths, and so on 
to any extent whatever. 

Q. What, then, are diradecinitAs 7 

A. Fractions of a foot. 

<2* What fraction of a foot is 1 inch T > 

A. -^ ft. 

Q. What fraction of a foot is 1 second ? 

A. iVofi^^T^ft. 

Q. What fraction of a loot is ] third ? 

A. tV of tV of tV = ttW ft- 

Q. What fraction of a foot is 1 fourtli T 

^- iV of tV of tV of A = ITDfTB ft 

Q. Now, since 12ths multtplied by IStlis make 144ths, and i^ 

make I'j; also, 144Uis multiplied bjwlSths make 1728ths, and xf fv 

nake tIt ; it is plain that we may write the fractions without their de- 
nominators, by making some mark to distinguish them. What marks 
are generally used for this purpose 7 

A. 12ths, inches, or primes, are distinguished 
by an accent, thus ; 8^ signifies -^^^ 8 inches, or 8 
primes ; T' = yf^, or 7 seconds ; &" = y^, or 6 
thirds, &c. 

Q. We have seen that l^ths multiplied by ISths produce 144thsi 
wkat, then, is the product of b' (mchcs or primes) multiplied by 7 
(iMhes)? 

A, 35^^, that is, 35 seconds, or ^. 

Q. What is the product of 5" (secoodi) miUtip&d by 7' (inelMl)! 

A. 35''' that is, 35 thirdsu 



ARITHMETIC. 

Q. Wliat is the product of 5" (seconds) multiplied by 7" (seecadi)! 

A. 35'''^ that is, 35 fourths. 

Q. How may the value of the product always be detcniuaed? 

A. By placing as many marks or accents at the 
right of the product as there are marks at the 
right of both multiplier and multiplicand counted 
together. 

Q, What, then, would T"" (6ftbs) mnlti(flied by S'"'" (siztht) pio- 
4ocef 

A. h&''''"""\ that is, 56 elevenths. 

Q. What would 1" (seconds) multiplied by &" (thirds) produce t 

A. Zb"''\ that is, 35 fifths. 

Q. What would 8" multiplied by 3'' producer 

A. 24'''^ (fourths.) 

Q. From the preceding^ what apoears to be the value of feet BMri> 
tiplied byprimes or inches i or what ao feet multiplied by primes givi 1 

A. ^rrimes. 

Q. What do primes multiplied by primes give 7 

A, Seconds. 

Q. What do primes multiplied by seconds give 1 

A. Thirds. 

Q. What do seconds multiplied by seconds give T 

A. Fourths. 

il. What do seconds .multiplied by thirds give 7 

A. Fifths. 

Q. What do thirds multiplied by thirds give 7 

A. Sixths. 

JVbte. — This might he extended in the same mannor to any hidofinUe ksmlk 
The following table contains a fow of these denominationi. 

Repeat the 

TABLE. 

VSt"" (fourths) ma»V" (third.) 

12'" (thirds) --k. 1" (second.) 

\i" fsbconds) »"^ 1' (inch or prime.) 

12' (inches or primes) bum 1 root. 

Q. How niay duodecimals be added and subtracted 7 

A. In the same manner as compound numbers ; 
18 of a less denomination always making I of a 
greater^ as in the foregoing table. 



DUODECIMALS. 



MULTIPLICATION OF DUODECIMALS. 

Q. What are duodecimals used for 1 

A. For measuring any thing respecting which 
length and breadth, also depth, are considered. 

1. How many square fe*t in a board 10 ft. 8 in. long, and 

t ft. 5 in. broad.? 

We have seen how iraeh an example may be perfonned by common deeimala : 
will now perform it by duodecimals. 



8 inches or primes s= ^ of a 

foot, and 5' (primes) =i^ of a 

foot; then, ^ X -^=1^ of 
a foot, that is, 40'' (seconds^ sa 
2f (inches) and 4" (seconos) : 
we now write down 4" at tno 
right of the inches, reserving 
the 3' to be carried to the inches. 



OPERATION. 

Length, 10ft. 8' 
Breadth, 1 5' 




4 
10 


5' 4 

8' 



// 



Ans. 15 V 4" 



' n multiplying lOTeet by the 5', we say- * ** ^ -j^ - f 8^ or SO' 
finches), and the 3' we reserved makes/53',=4 feet and S', 
*Thich we place under ieet, and inches in their proper places. 
Then, multipl3ring 10 ft. 8' by 1 ft. makes 10 ft. 8', which we 
write under the 4 ft. 5'. We now proceed ts add these two 
products together, which, by carrying 12, after the manner 
of compound rules, make 15 ft. 1' (mch) 4" (seconds), th« 
Answer. 

It will be found most convenient in practice to begin by multlplyinc the mol- 
tlplieaad fint by the feet, or highest denomination ofthe multiplier, then by the 
jnriMtTg fce., thus : 

1 X 8" =r8', and 1 ft. X 10 ft. = 10 ft. Then 9 X 

9 =: 40" s 3*, (to carry,) and Af*y (to write down) ; 

10 X 5/ sSOf 4- 3* (to carrr) =: 59 = 4 ft. and 9, 
which we wftte down underneath the 10 and 9. 
Then, the snra of these two products, added together 
as before,, is 15 ft. 1' 4'' JbM,^ the same result as the 
other. 

J^ote. — Had we been required to multiply 15 ftk 
V 4ft by fbet and inches again, wo should have pro- 
ceeded in the same manner, carrying ''*' fthirds) one 
place fiHrther towards the right, amd ^ff (fourths) 
another place still, and so on. 



OPERATION 


10 ft. 


9 


1 


5f 


10 


9 


4 


& 4 



// 



16 V A!' 



From these examples we derive the f<^owing 

RUIiE. 

Q. How do you multiply in duodecimals ? . 

A. Begin with the highest denomination ofthe 
sraltiplier and the lowest denomination of Ite 



« 



JUB AHITHMETIC 

multiplicand, placing the first figure in each pioA 
uct one place farther towards the right than tht^ 
former, recollecting to carry by 12, as in com 
pound rales. 

More Exercises for the Slate, 

2. How many f^et in a board 2 fl. G' wide, and 12 fl. 3f long 

Jl, 30 ft. 7' C". 

3. In a load of wood 8 ft. 4' long, 2 ft. G' high, and 3 ft. 3 

wide, how many solid feet? j9. 67 ft. 8' 6''. 

JVvte. — Artificers compute their work by different meiuiures. Glazing and 
masoii^B flat worli iire computed by tJie square foot ; painting, paving, plaster 
ing, &c. by the square yard j flooring, roofing, tiling, &c., by tho square of 160 
ffeet ; brick work by tiie rod of 1% feet, whose square is 272^ ; the contents of 
bales* cases. Sec, by tiie ton of 4U cubic feet ; aud the tonnage of ships by U« 
lop of 95 feet. 

4. What will be the expense of plastering the walls of a room 
8 ft. 6' high, and fsach side 16 ft. 3' long, at $fiO per square 
yard? ^ $30,694+. 

6. How many cubic feet in a block 4 ft. 3' wide, 4 ft. C longi 
and 3 ft. thick ? A. 57 ft. 4' <&', 

6. How much will a marble slab cost, that is 7 ft. 4^ long, and 
1 ft. 3' wide, at $1 per foot.? A, $0,16|. 

7. How many square feet in a board 17 ft. 7' long, 1 ft & 
wide.? A. 24 ft. KV 11". 

8. How many cubic feet of wood in a load 6 ft. 7' long, 3 ft 
5' high, and 3 ft. 8' wide .? A. 82 ft. 5' 8'' 4'". 

9. A man built a house consisting of 3 stories ; in the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14 long, 12^ wide ; the first and second storiet 
contained 14 windows, each 15 panes, and each pane IC long^ 
12^ wide : how many square feet of glass were there in tbs 
whole house .? A. 700 sq. ft. 

10. What will the paving, of a court-yard, which is 70 ft 
long, and 56 ft. 4' wide, come to, at $,20 per square .' 

A, $788,66| 

11. How many solid feet are there in a stick of timber 70 ft 
long, 15' thick, and 18^ wide ? A. 131 ft. 3'. 



Questions on the foregoing. 



1. How many pence aro there in 1 s. 6 d. ? How maiqr 
cents ? . 

2. What will 4 yards of cloth cost, in cents, at 1 su 6id 
per yard? At 3s. per yard? At4B.6d.? AtjSs.? M 
itm.> Atl0s.6d.F 
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3. If a man consume 1 lb. 9 oz. of bread in a .7.?'::k, bsrr 
much would he consume in 1 month ? 

4. At 4 cents for 1 oz., what would 1 lb. cost ? 

5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost ? 

7. If a man spend $2^ per day, how many dayj would Il9 
be in spending $4^ ? $6| ? $12^ ? $20 ? 

8. How many marbles, at 4 cents apiece, mm t be given 
for 24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, mu3t be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 
bbls..? For 18 bbls. .9 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 

5 days ? 6 days ? 7 days ? 10 days ? 20 days i 29 dAjn? 

11. What is the interest of $1 for 12 mo, ? 13 mo. ? 9 
mo.? 6 mo.? 3 mo.? 1 mo.? 15 days? 

12. What is the interest of $6 for 1 yr. 2 mo. ? 8 yii^ ? 
lyr. Imo,? 9 mo.? 2 mo.? Imo.? ISdavs? IQdnvs? 

6 days ? 5 days ? 1 day ? 

13. What is the amount of $1 for 6 mo. ? 3 m( .? 3 IDC..» 
1 mo. ? 15 days ? 

14. Suppose I owe a man $115, payable in 2 ^V3,,6 mo^ 
without interest, and I wish to pay him now, iiow waz!^ 
ought I to pay him ? 

15. What is the discount of $115, for 2 yrs. 6 no. ? 

16. William has J of an orange, and Thom: s A ; whet 
part of an orange do both own ? 

17. Harry had | of an orange, wMch he wishe 1 to divide 

«• equally between his two little sisters ; can you te I zr.e ^hai 
^ part of an orange each one would receive ? 

18. Wliich is the most, ,5 of 20, or ,25 of 40 'y 

19. How many times can you draw } of a gallt> i of cid»r 
from a barrel containing 30 gallons ? Iiow many 'imes J of 
a gallon ? How many times l^of a gallon ? How HAivf tim^ 
^ of a gallon? 

20. A man, feeing m trade, is able to pay his crdditors 9»* 
Iv $^| on the dollar ; jow much will ne pay on $3 ? On 
$4? On$12'' On $13? On $300? 

21. A man, falling in trade, was able to pay on I7 j$,16ioii 
the dollar ; how mc<ih would he pay on a debt of ^ 1 $6? 
$10? $9? $20? ClOO? $600? 

22. Two men bought a barrel of flour for $10 ; one gave 
$3, and the other $7 : wh^ t part of the whole did each pajl 
What part of the. flour must^'vw 11 have ? 

20 S 
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23. If o) bushels of oats cost $10, what is that a bushel? 
What ^'ri' 5 bushels cost ? What wUl 20 bushels ? 

24. ir i men mow a field in 8 days, how many men wil! 
mow the £ame in 2 days ? In 1 day ? In 4 days ? 

25. Tw3 men, A and B, hired a pasture ; A paid $3; and 
B $5 ; what fractional part of the whole did each pay? The 
profits from the pasture were $16 ; what was each manV 
fehare of the gain? 

26. Three men, A, B, and C, are engaged in trade ; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is eacb 
one's share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A put io 
1 cow 4 DLonths, and B 2 cows 3 months ; what ought each 
tojpay? 

28. A merchant, having purchased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent, on it ; what 
price must he aek for it ? 

29. William has |^ of a dollar, Thomas -j^, and Harry i \ 
how many cents have they in all ? 

90. A merchant sold calico at $,22 ^er yard, and thereby 
gained 10 per cent ; what did it cost mm per yard ? 

31. Harry, having | of an orange, gave -J to Thomafl, who 
gave i of his part to his little brother, and kept tlie remain- 
der hiniself; what part did he keep? How much is -J of | ? 
How much does ^ of -J^ of f from ^ leave ? 

32. How much is 1 X I of | ?-l. How much is 1 X f 
of^? 

3a What is the quotient of f divided by J ? j 

34. Eow much does | exceed ,75 ? 

35. How much does f exceed -fj? 

36. How many strokes does a regular clock strike in 3 
hours? 3 h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.? 10 
h.? 11 h.? 12 h.? 24h.r 

37. How many square feet in a board 12 inches wide, and 
48 inches long? 36 in. long? 72 in. long? 

38. What part of an acre of land is there in your fath^r^ 
ffarden, allowing it to be 4 rods long and 2 rods wide ? 4 
loAsioide'? 

89. Hov(r many cord feet of wood are contained in & load 
Sfaat wide, 2 feet high, and of the usual length? How 
iTii/fbet in a load 6 feet high and 3 feet wide? 2fb«l 
highan ^ ibet wide ? 4 feet high and 2i feet wide ? 
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40. How many solid feet in a block 12 inches Icoig, 12 
inches thick, and 12 inches wide ? 12 inches long; li inches 
wide, and 6 inches thick ? 

41. How long will it take to count $1000, at the rate of 
50 a minute ? 

42. What is the difference between 4 square feet and 4 
(bet square P 10 miles square and 10 square miles ? 3 rods 
sqnare and 3 square rods ? 

A parenthesis, enclosing leTOral numbers, sisniiles that these numbers are 
to be taken toother, or as one whole number ; but, when performing subtrac- 
tion and addition with these and other numbers, they may be taken eitlier as 
aefore, or one by one, thus :-^ 

(16 + 4) X 3 = e», readIG -f- 4 = 20 X 3 = 60. 
Or, tie X 3) =48. 4x3 = 12. Then, 48 + 12 = 60, tlie same as before. 

43. (9 -|-3) + 8= how many ? ^. 20. 

44. (9 — 3] — 4 = how many ? Jl. 2. 

45. (15-1-5) X 4 = how many? A. 80, or 60-f-20. 

46. (15 — 5; X 4 = how many? A. 40,or60— 2a 

47. (9 -f- 3) -~ 3 = how many? w3. 4, or 3 -|- 1. 

48. (9 — 3)-i-3= how many? A. 2, or 3— 1. 

49. (12— 8)-r (3-1-1) = how many? A. l,or3— 2. 

A line, or vinculimi, drawn over numbers, is sometimes 
used instead of a parenthesis. 

50. 4 + 8 X 12 = how many ? A. 144, or 48-f-9a. 



51. 2£.4s. X 2 = how much? A. 4£. 8 s. 

52. (2 s. 6 d.) X 2= how much ? 
5a (7s. 6d.) X 4 = how much? 



54. 3 X 3 X 2 X 10= how many ? 

55. How many minutes of motion make 2 dej^es of 
motion? How many seconds of motion make 3 mmutes of 
motion? 

56. How many degrees is the circumference of the earth ? 

57. The eartfi, you know, turns round once in every 24 
hoars, or, in common langua^, the sun moves round th« 
enth in that time ; in what time, then, will the sun travel 
over UP (degrees) ? and why ? wl 1 hour for 360^ -f- 24 k 
srl5 . 

58. In what time will he travel over 1^ (degree) of motioD? 

.^. -x^ of 1 hour, or iV of 60 min., =4 miik 

99. lo what time will be travel over 1' (minute) of motion? 

Ji. tV <>f 1 ™^i or ^ of 60 sec, = 4 secoodft 

<|. By the<fereg<Mng we see that every decree of motiwi mak^a «. 
in time of 4 minutes, snd ev«t^ mm^d^i^ ^\ xBAioiQi^^^&SHK. 
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eoce of 4 seconds. Now, since lon^tude is reckoned in df^^ees 
round tiic earlh, can you tell me how to find the diflerehce in time be> 
tween one place and another^ after knowing their difference in longi* 
tttdei^ 

A. Multiply the difference of longitude in de- 
grees and minutes by 4 ; the product will be their 
difference in time, in minutes and seconds. 

60. What is the difference in time between two places^ 
whose difference in longitude is 2^ 4' ? w3. 2° 4' X 4 = 8 
minutes and \16 seconds, the difference in time. 

61. What is the difference in time between two places^ 
whose difference in longitude is 5° 1(K ? j^ 20 m. 40 sec. 
What, when the difference of longitude is 8° .^ jI 32 m. 
Is 1(P? A. 40 m. Is 15°? •«. GO m. = 1 hour. \al5F 
15'? JL lh.lm. 



Q. The stm travels from east to west: which place, then, wiU have 
ilie earliest time 7 

A, The one most easterly. 

G2. There are two places, the one situated in 10° E. lon- 
gitude, and the other in 4° E. longitude ; what is the differ- 
ence in time between these two places? When it is 24 
minutes past 6 o'clock in the former, what hour is it in the 
latter ? A, 24 minutes, difference in time ; tlien, 10° being 
the most easterly place, it is tliere 24 minutes earlier than at 
4° ; that is, when it is 24 minutes past 6 at 10°, it is only 6 
at 4°. 

63. Boston is situated about 6° 40^ £. longitude from the 
city of Washington ; when it is 2 o'clock at Wasbinffton^ 
what o'clock is it at Boston r •^. 26 m. 40 sec. past 2 o'clock 

64. '^ I recollect of reading a story once of a gentleman 
ffoing to a foreign country, who had a fancy to look at a 
bright star every evening, at the same moment, with a cer- 
tain lady whom he left behind, and they agreed to loo^ at it 
at 9 o'clock ;" but, it seems that, when the gentleman was 
in a different longitude, the time would, of course, be di^ 
fisrent ; as, for instance, when he was in longitude differing 
90^ W. from wliere the lady was, she most probably had 
retired to rest, and was, perhaps^ asleep, whDe he tms 
^^ing at the star. Can you tell me wHat o'clock it wBa, 
wen, where she was ? When he was 60* of W. longituda 
from her, what hour of the n^ght was it at the place when 
I&9 ladfy rsfildcd ? 
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Exercises for the Slate. 

1. Write down three millio^is, tliree hundred and tliree thow- 
flttndi three hundred and three. 

2. What is the dlfierence between 50 eagles and 4590 dimes ? 
A. $40,10. 

3. What number is that, which, being divided by 65, the 
quotient will be 42? j3. 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth $7002, which they divide iiito 100 shares, of which Uw 
captain takes 12, the two lieutenants each 5, and the remainder 
IB to be divided equally among the sailors ; how much will each 
man receive .' A. Captain's share, $840,24 ', each lieutenant's, 
(350,10, and each seaman's, $182,052. 

5. Bring $400 into crowns, at 6 s. 8 d. each. A. 360 crowns. 

6. Washington was born A. D. 1732 ; how many years oUi 
would he have been, had he lived until the end of the ycor 
1827 ? and how many seconds old, allowing tlie year to con- 
tain 365^ days ? A, 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and th;il 
of a wheelbarrow 27 inches ; how many more times will the 
latter turn round than the former, in going round the earlli ? 
How many more times in ^oing through the earth, allowing 
the diameter to be J of the circumference ? A. 32292480 timotf 
round the earth, 10764160 times through it. 

8. How many minutes is it from the commenc^nent of tho 
Christian era to the end of the year 1827 ? A. 960928920. 

9. Jac6b, by contract, was to serve Laban for his two daugh- 
ters 14 years j when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes^^hud 
he then to serve ? A. 1416350. ^ 

10. TL duce f f f to its lowest terms. A, ^. 

11. > Sat is the value of ^ of a cwt. } A. 1 qr. 20 lbs. 

12. Waat is Uxe amount of ,5 ,05 ,005 ,555 ,18765 .and 8567 ? 

A. 8568;297«:». 

13. Divide ^ by ^. A. ^j. 

14. From 17^ take ^ of § of 14 J. A, 12Jt. . 

15. Reduce ^f^ to a mixed number. A. 45!f f < 

la. Whatisthe valueof ,425of apound? ,#. 8fi.6d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal qC 4 i>ound. 

* ' A, ,7281-f. 

18. From ,1 of a pound, take ,0678 of a pound. A. ,0322, 

19. If you give $60 for 25 yards of cloth, what will 1 yard 
ooBt? A. $2,40. 

00. A merchant sold 8 bales of linen, 6 of which contained 
16 pieces each, and in each piece were 40 yards : the other 2 
20 • 
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btlaf ooBtafaied IS pieeafl each, and in each piece were 27 yards ; 
what did the whole amount to, at f 11 per faxd ? A^, $5310. 
ai. A man, dying, left f 10024 to hu wife and 2 sona, to be 

dirided as follows : to his wife i} to his eldest son ^ of the re- 
mainder, and to his youngest son the rest ; what is the share 
of each? w9. $3759 to his wife, $2506 to &is eldetft son, f3759 
ts his youngest. 

22. A fanner sold a grocer 20 bushels of rye, at $,75 per 
bushel ; 200 lbs. of cheese, at 10 cents per lb. ; m exchange for 
which he received 20 gallons of molasses, at 22 cents per gal- 
lon, and the balance in money ; how much money did he le- 
oeiye.7 A, $30,60. 

23. A has 150 yards of linen, at 25 cents per yard, which ho 
wishes to exchange with B for muslin at 50 cents per yard? 
how much musHn must A receive ? j9. 75 yds. 

24. A gave B 500 yards of broadcloth, at ^,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece ? Ji. $2,0^-f». 

25. A fanner sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cents per bushM-24 ; 30 bushels of 
eom, at 90 cents per bu8hel-27 ; 500 lbs. of cheese, at 8 cents 
ner pound-40; »00 lbs. of butter, at 17 cents per pound- 
o4; 75 bushels of turnips, at 19 cents per bushel-1425; 40 
bushels of barley, at $1^ per bush^l-^ ; 25 bushels of rye at 
95 cents per bushel-2375 ; and, in exolAmge, the farmer has 
received 2 bbls. of cider brandy, at 42 cents per gallon-2646 ; 
4 bbls. of flour, at $8| per barrel'-35 ; 60 gallons of molasse^ 
at 34 cents jser ga]lon-SK)40 ', 40 gallons of wine, at $1,50 per 
^lon--60 ; 10 lbs. of tea, at 73 cents per pound-730 ; $4jD 
m cash ; and he agrees to take up what is still due him, in nee, 
at 7 cents per pound ; how many pounds of rice must the gro- 
wer give the farmer to balance the account ? 

w9. 340 lbs. 9 oz. 2f dx. 

26. What quantity of cider, at $1,20 per barrel, will buy S 
barrels of rum, at $2 per gallon ? .^.105 bbls. 

27. A man exchanged 40 bushels of salt, at $1}50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel; how much was 
the balance in his favor .' ^* $10. 

•28. A sold B 16 cwt. of sugar, at 84 cents per pound-14784; 
20 bbls. of flo^r, at $11^ per barref-225; 17 diests of tea. 
each containjn^ 8 cwt., at 53 cents per pound-807296 ; 30 
tierces of ^ce; at $36 per tierce-1080 ; for which B gave up 
A his note of $400, that had been on interest 6 yrs. 7 mo. 15 dav»- 
559 ; in addition to which B gave A 700 dozen of wax cantUea, 
at $1 ,14 per dozen-798 ; and for the balance A consents to 
take C*s note*, payable in 2^ years, without interest; but B, ui^ 
expectedly receiving some money, wishes to advance the casl^ 
instead of giving his note ; what sum of ready money ougM 
B to pay A, discounting at ^ per cent. .' ^, $7181,362 + . 
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29. A had SOObbls. of flour, at $10,50 per bbl., for which B 
gave him $1090 m money, and tlie rest in molasses, at 30 cents 
per gallon ; how many hogsheads of molasses did he receive .^ 

A. 80 hhds. 10 ^s. 

30. A has linen cloth, worth $,20 per yard, but, in bartering, 
\tf^ will receive $,30; B has broadcloth, worth $4,60 per yard, 
ready money : at what price ou^ht B to rate his broadcloth, to 
be in proportion with A's bartering price ?. 

$,20 : $4,60 : : $,30 : $6,90, ^iiv. 

Or, multiply $,30 by the ratio of 20 to $4,60, that is^ 23 ; thus, S3 X 30 st 

J>,90 ; for^ $4,60 bein^ 23 times as much as 20, it is plam that 23 times $,3B, 
*a bartenng price, will give B's bartering prlcq, Ana* $6,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated hi& molasses ut 25 dollars per hlid., which was 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's bartering 
price ? A. $6,25. ■ 

The last ten examples are proper questions in a rule usually 
called Barter. 

32. What number is that, which, being multiplied by 15, ^iM 

make | ? A. ^V- 

33. What number is that, which, being divided by 15, will 

nwdse A- ? A. \» 

34. What decimal is that, which, being multiplied by ,6^, 
will inake ,25 ? A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150?-200. For $600 ?-800. For$75?-100. ^. 1100 bushels 

36. (800 + 12 + 88) -*- (50-5) = how many ? A. 20. 

37- (ft + W^) -^ (3,55,-55) = how many ? A. 2J. 

/38. Two persons* depart from one place at the same time \ 
the one travels 35^ and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the sams 
road ? and how far, if they travel contrary directions ? A. 50, 
and 750 miles. ' 

39. Two men, A and B, traded in company ; A put in $70<l 
for 8 months, and B $1280 for 10 months ; they gained $o00 : 
what was the share oifeach? A. A's share, $152,173; B*8 share, 
$347,826+. 

40. How many cord feet of wood are contained in a load 8 feet 

long, 4 ft. e' wide, and 5 ft. 3^ hig:h ? A. ll|f ft. or 11 ft. 9' 9- . 

41. What is the difference in time between two places, who^ 
difference of longitude is 40Oi>-2,40. 60<i.?-3,20. eO^r-iv, 
4. 10 h. 

42. What time is it in 15<^ W. longitude, when it is 6 o'clock 
in Vsfi E. longitude.' A. 4 o'clock. '• 

43. If a cow yield 16 qte. of milk in a day for 240day8, i rd 
90 (jts. mako ] pound of butter, or 10 pounds of cheese, aid 
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anoh moro profitable is the isalung of cheese than butter, the 
»nco of butter beingr 25 cts. per pound, and that of cheese 8| 
iih. per pcund ? ^. $110,40. 

44. If a field will feed 10 cows four weeks, how long will it 
<Md 40 cows ? A. 1 week. 

45. A man bought a cask of wine, containing 126 gallooB, 
or $.'^15, and sold it at tlie rate of $2,75 per gallon ; how much 
vai nis whole sain } how much per gallon ? and how much 
)or cent. ? A, His whole gain, $31 ,50 \ per gallon, $,25 ; then, 

i^^»=01 percent. 

4o. The rent of a certain farm is $500 ; the tenant employs 2 
nen; to each he pays $114 a month for 8 months-184 \ also t 
)oy by the year, who is to nave 2^8uits of clothes, each worth 
f>d,75-1750, besides his board, while attending school, 3 months, 
w 12 weeks of the year^ which is worth $,93 per week-1 116 ; ia 
>.c course of the year, the tenant loses 40 good merino sheep, 
rilned at $5 per head-200; the skins brought him $1,124 
i;iiece-45; the other expenses <sf the year are calculated to 
ircrage about $,39 per day~14235 ; the sales of the farm are 
bS follows, viz : — 



1000 bushels of Potatoes, . . . 

150 Barley, .... 

16 White Beans, 

400 Corn, 

300 Kye, 

418^ Buckwhdat, . 

200 Oats, 



at $0,42 per baahe1,-420, 
. . $0,99 14^^ 

. . es,2o 3%, 

. . $0,92 276, 

. . $o;» I5903« 

^,28 56, 



lOOOO pounds . . Cheese, $0,5} . . pound, 575, 

500 Butter, $0,18 90, 

I bushel . . Clover, $^«^ • • quart, . ^ 

fi^ Turnips, $0,43 . . bushelyS^ 

70 Winter Apples, . . $0,48 33^ 

1) ..... . Flax Seech $1,75 . • . . . ITOT^ 

400 pounds. . Merino Wool, . . . $0,45 . . pound, VST^ 

md 20 calves, at $4i per head-90 ; he carries 70 barrels of oi- 
ler to the distillery, for one half of which he is to receive 1 qt 
>f cider-brandy for 4 qts. of cider ; the rest brings him $l,l3 
w»r barrel-395o ; how much cider-brandy will he receive ? and 
\ct\t much will he clear, afler deducting all the expenses of 
tianaging the farm, including the rent and loss, from the total 
L nount of sales? A $1338,97; 1102J qts, cider-brandv. 

47. What difference is there between the compound interest 
rf $10000 for 8 years, and the simple interest of the sanoe sum 
*^- tJip ««ame time } A. $1138,48. 

48. What is tlie difference between the compound intereit 
of $500 for 4 years, and the discount of the same sum for the 
same timel A. $34,463. 

19. What is the differ^ifCe between the amount of $1800, a 
ompouud i iterest, for 3 years, and the present Trortn of tlifl 
laroe sum f )r the same time ' A. $618,405. 
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90. If 120 gallons of water, in one hour, fall into a cistern 
eontaining 600 gallons, and, by one pipe in the cistern, 95 ffa)> 
Ions mn out, and, by another pipe, 65 gallons run out, in wMt 
time will the cistern be filled ? A. 30 hours. 

51. A certain clerk, in a country store, purchased the whole 
Jtock in trade, t^e quantity and price being as fftlows : — 

INVENTORY. 



3 bbb. of Si]£ar, each ] 18 11m. at 

4 canitters of Tea, 

10 bags of Coffee, each SO lbs. . . 
10 bbb. of Pork, each 9(K} lbs. . . 
13 bbls. of Beef, eaob 20C Um. . . . 
40 Hams, 36 lbs. each, 

900 lbs. iMf Tallow, 

fi hhdfl. of Rnm, 

1 hhd. of Molasses, . . i . . . . 
1 bbl. of Brandy, lacking 5 gals. . 

5 bbls. of Brndv, 

1 pipe of Wino, lacking 15 gals. 

do. . . do 

4 bbls. of Gin, 

I bbl. of Vinegar, 

40 empty Barrels, 

€3 empty Hogsheads, 

fi pieces of Calico, \\ yds. each, 

1 piece of Silk, . . U8 



I ; . . . . Cotton, lU . 
1 Cotton riaid, 

1 

I 
1 

r 
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. . . Linen, 10 

. . . Broadcloth, ''Xi 

blae . do. • . . J.5 

mixed do. . .\ JO 

... Satin, I . , .^.f . . . . • 
1 Vesting, 4 pRli.erns, . . 

4 Hats, 

6 pair of Shoes, 

1 doKo.i pair of ChildteQ*s Shoes, 

14 Whips, 

14 Hoes, 

19 Axes. 

15 Axo-nelves, 

S7 wooden EaiJs, 

45 Tubs, . .. 

10 KeUies, 

9 doeen<K Knives, 

1 bladder of Snuff, 4 lbs 

5 Self-sharpening FlonghM, . . . 

4 Rakes, . . 

9 Hymn-Booksj 

4 Perry's SpeUing-Books, . . . . 

9 Dwight's GeogTuphtns, 

1 Morse's Geograimy, ...... 

9 Great-Coats, *...'.... 

1 Vest, 



$0,06i 

|o,08 

$!j3 

$0,10 

$0,3G 

•0,24 

$1,12 

$1,16 

$0,85 

$1,00. 

f0,60 

$0,25 

$0,75 

$1,18 

$0,29 

$0,89 

$0,14 

$0,19 

$0,46 

•1,19 

•3,75 

•1,10 

$0,87i 

$0,80 

•2,17 

w 

•1,14 
fO,83 
•1,17 
,07 
,23 
,46 



per lb. . . . 22125 

per canister, 20 

per lb. ... 70 

....... 160 

189 

18720 

. 20 

per gallon, . 3376 

1519 

2968 

7308 

9435 

259 

7560 

5606 

apiece, ... 30 

705$ 

pes' yard, . . 616 

3499 

161 



460 
3913 



.1 



11 

.... 46375 
r pattern, 390 



apiece, . 
a pair, . 

apiece. 



per lb. 
^aeh, • • • 

... * • • 
apiece',. • • 




,50 



868 

1080 

964 

1596 

1169 

1404 

105 

691 

9070 

9950 

406 

144 

7 

8$ 

75 

79 

39 

190 

4 



Amount of 8U«ck, %V^ + • 

%y agreemost, 15 ^i cent, wm to be deducted from tlM, 
MDOimt d* flock. For the aboYo jroods, the clerk to pak m 
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follows : hie services for the two last years, at $26 per monthr; 
turned in a note on James Spencer, of 500 dollars, with 5 years' 
nompound interest due on it-6G9112' and, for the balance, he 
was to give liis note, payable in C years from the date of the 
transaction, wit^ut interest: now tlie question is, what sam 
of ready money will discharge said note ? .4. $93,557. 

Afler the clerk had purcnased the above stock, aad settled 
for the same, he commenced business for himself. The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely ; in addition to which is the interest of his capital, 
$1420,&, (that is, the interest of the amount of stock, afler the 
15 per cent, is deducted, $85221). He nciat considered what 
price he must put on each article, to make a certain per ceot 
He recollected that the goods were already rateu in the inven- 
tory at 15 per cent, more than their actual cost. Now, said he, 
if 1 can make 5 per cent, in advance on their present valua- 
tion, clear of all expenses, I shall be satisfied. The question, 
then, is, at what price he must mark each article, commencing 
with the first on the inventory, so as to clear the 5 per cent. 

Tli6 pupil will find, W calculation, that the ex|>cnset amount to 10 pet 
eeitt. on the actual cost of all the artlclea ; this, ociiled to the 5 per cent., make* 
15 per cent, advance ; that is, each article must be marJced 15 per cent, higher 
Mian its present valuation in the inventory. The answer to each follows in tJw 
same order as the ariielea stand in the above inventory, commencing with the 3 
bbls. of sugar, and finding the sclTing price of each per lb., &c. 

JVote. — in marking: goods, it is customary to neglect the mills, if aaderS} 
if exactly 5, add ^ of a cent, and if over 5, add 1 cent to the cents. 






Sttgar, at ... 7 per lb. 

Tea. 575 per can. 

Coffee, ... 40 per lb. 

K orK« •••• «f.»s« 

Hams, .... 15 



Tallow, . 


. . Hi . . . 


Rum, . . 


, . 30 i>ergal 


Molasses, , 


. 28 ... . 


Brandy, . . 


. 129 ... . 


Brandy, . . 


. 1.33 ... . 


Wine, . . . 


. 98 ... . 


Wine, . . . 


.115 ... . 


Clin, . . . 


, . 69 ... . 


Vinegar, . 


. . 29 ... . 


Barrels, 
llhds. . . . 


. 8({ each. 


. J29 . . . 



Calico, . 
filk, . . 
Cotton, . . 16 
Cotton Plaid, 22 
liinen, . . 
Broadcloth, 
Blue do. 
Mixed do. 
Satin, . . 
Vestings, 
Hats,. . 
Shoes, . 
Shoes, . 
Whips, 
Hoes, . 
Axes 



S5 per yd. 

102 . , . . 



53 ... . 
137 ... . 
4.31 .... 

la^li • • • 

. 101 ... . 
. 92 patt. 
. 249| each. 
. 207 a pair. 

• ^^ • • • • 

. 131 each. 

. Uv . . • • 

1341 , . . 
o . • • • 



Pails, . . 
Tubs, . . 
Kettles, , 
Knives, . 
Snuff, . . 
Ploughs, 
Rakes, 



26 eseh 
53 . . 

•3^9 • • . 

1S| . . 
41 per Ik 
40Sitaclw 
S5 . 



Hyron-Boaks, 44 . 
SpelUng-B. . SI . 
Goographies, 18 . 
€toography, 138 . 
Greatcoats, 230 . 
Vest, .... 57| 

Jbu, t48,81| 



Axe-hohres, 

52. Bought 42 gallons of rum, for $37,80 ; how much water 
ipust be mixed with it, that it may be afforded for $,60 per 
gallon ? 

%,80 : $37,60 : : 1 gal. : 47| galls. ; then, 47i| sr 49 -(- 5} galla., J9*». 

53. A thief, having 30 miles the start of an officer, makes off 
at tlie rate of 8 mil )s an hour ; the officer presses on af^r him 
•i 4Imi rate of 10 m\ es ' 'n hour : how much does he gain on the 
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thief in one hour ? how long before he will overtake the thief? 
A. 2 miles ; 15 hours. 

64.' A person, looking at his watch, was asked what o'chick 
it was ; he replied it was between 4 and 5 ; but, a more particu- 
lar answer being requesti^d, he said the hour and minute hands 
were then exactly together.- What was the time ? See the Key. 

55. At 12 o'clock the hour and minute hands of a clock arc 
exactly together ; when will they be together again ? 

^ns. 1 h. 5 m. 27-^ sec. 

56. If 10 men can perform a piece of work in 25 days, how 
many men will accomplish another piece of work, four times as 
large, in a fifth part of the time ? ^. 200. 

57. A can do a piece of work in 8 days, and B in 12 ; in 
what time would both finish it by working together ? 

Day*. Day. Work. Work. ^ 

8 : 1 :: 1 : i U ^. ^ == ^5^. Then, j^^ : 1 : : 1 : 4|, .tf . 
12 : 1 :: 1 : f^ \ 

58. What number is that, from which if you take |, the re- 
mainder will he ^? § + I = ii, -^f^' 

69. What number is that, from which if you take |,the re- 
mainder will be ^ ? Jns. |. 

60. What number is that, from which if you take i of | of 2^^ 

the remainder will be | ? ^ns. ^^ = l-^^* 

61. What number is that, winch, being divided by §, tlie 

quotient will be f ? A. Jf . 

62. What number is that, which, being multiplied by |-, tJie 

product will be 3J .? A. Sjf . 

63. What number is that,1rroTn which if you take | of itaeif, 
the remainder will be 12 ' 

li Of ^1 — ^» = i"> 'enjaindof. 1 neii, th« remainder 152, boin^ 4 X J2 ^ 48 
timefl greater Uian the remainder |, Uie number itself will be 46 times greutor 
tiian 1. A. 48. 

64. What number is tliat,to which if you add i of -J of itself, 
the sum will be 39 .' 

J of -2^ = ^, and the miuiber itself-}-^ ; then, -]^ + -f J = -f^ ; if tothe 

whole number 4^ of -^ of i t lio adff-KJ, the turn will be ^^ ; consequently 39 is 
IJ. of the number, wtfiw. 90. 

65. What number is that, to which if you add ^ of itself, the 
sum wiU be 18 .' A. 12. 

66. A owns \ of a vessel, B §, C |, and Dthe remainder; 
D'b partis $100: can you tell me how many dollars is each 
man's part, and what part of the vessel D owns ? 

Ans. A's part, $100 ; B'd, $200 ; C's, $400 ; ond D*s part U \ 



^mmm 



J 
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67. There is a beam, -^ of which is in the ground, ^^ ia dit 
water, and the rest, being 2 feot, out of water ; how lon^ if 
llie beam ? Jj. 16 feet. 

68. The third part of an army was killed, the fourth part 
taken prisoners, and ]000 fled; how many were in this army? 
bow many killed ? how many taken captives .' 

i -|- ^ s»s -j^, of the whole army j then, as -j^ more makes -Jf i 

er the whole army, -^ ss 1000; and if -^^ ^ 1000, how muchii 

jtii Of the whok) ? ^ns. ^00, the whole army; 800 killed, 600 

eaptives. 

69. Suppose that there is a mast erected, so that i of iU 

leagth stands in the ground, 13 feet in the water, and |- of its 

length in the air, or above water ; I demand the whole length 

Reducing the fractions to the least common denominator, 

gives A + il *=* i J J tlierefore 12 feet = -'3 . A. 216 feet, 

70. In an orchard of fruit-trees, ^ of them bear apples, ^ pears, 
i plums, 40 of them peaches, and 10 cherries; how many trees 

does the orchard contain ? 1^^ = 50 -f- 10. Jins 600. 

71 . A man spent one third of his life in England, one fourth 
in Scotland, and the remainder, which was 20 years, in tb<* 
United States ; to what age did he live.^^ A. 48 years. 

72. The number of scholars in a certain school ii as follows : 
I of the pupils study geography, ^ grammar, ^ arithmetic, and 
10 learn to read ; what number is pursuing each branch of 
study ^ A. 3U in geography, 80 in grammar, 120 iU arithme 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 1\ more, make 100 ; what is that number ? A, 37. 

■ 74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of hiin where he was goin^ with his 100 head of cattle f 
Sir, said lie, I have not near IQO, l)ut if 1 had as many more as 
I now have, ^ as many more, and 7 cattle and J, I should baye 
a hundred. How many had he ? A. 37. 

75. Five eighths of a certain number exceed \ of the sams 
ouiuber by 36 ; what is that number ? 

I — i( = ^ff ; hence 36 is ^j- of the number sought A, 160. 

T6. What number is that, which, being increased by -J-, ^i 

* and ;| r.f itself, the snm will be 131 ^. Ana. 73^. 

The eleven foregoing questions are usually performed by a 
»*iik> called I'osil.wn, but this method of solving them by frao- 
w'^ns is preferable 
77. A hare starts up 12 rods before a hunter, and scuds away 
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at the rate of 10 miles an hour ; now, if the hunter does not 
change his place, how far will the hare get from the hunter in 
45 seconds ? A, 52 rods. 

78. If a dog, by running 16 miles in one hour, gain on a haf« 
6 miles every hour, how long will it take him to overtake her, 
jnovided she has 52 rods the start ? A. 97^ seconds. 

79. A hare starts 12 rods before a greyhound, but is hot per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the dog after her at tlie 
rate of 16 miles an hour ; what space will the dog run before 
he overtakes the hare ? A. 188 rods, 3yard6, 2 feet. 

80. A ffentleman has an annuity of $2000 per annum ', I wish 
to know how much he may spend daily, that, at the year's end, 
lie may lay up 90 guineas, and give 20 cents per day to the poor 
«f his own neighborhood? j?. $4,128. 

81. What is the interest of $600 for 120 days ?-12. For 2 
days .^-20. For 10 years, 10 mo. and 10 daysi'-391. For 5 

J ears, 5 mo. and 5 days P-19550. For 6 years, 6 mo. and G 
ays P-23460. For 4 years, 4 mo. and 4 days P-15640. 

A, Total, $989,7a 

82. What is the present worth of $3000, due 2J^ years hence, 
discounting at 6 per cent, per annum .'' A. $2608,695--|k. 

83. Sujppose A owes B $1000, payable as follows ; $200 in 4 
\no., $400 in 8 mo., and the rest in 12 mo. ; what is the equated 

time for paying the whole ? A. 8% months. 

84. How manv bricks, 8 inches long, 4 inches wide, and 2^ 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet hiffh, and the walls to be 1 foot thick .' 

The pupil win perceive that he must deduct the width of the 
wall, that is, 1 foot, from the length of each side, because ths 
inner sides are 1 foot less in length than the outer sides. 

A. 105408 bricks. 
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ALLIGATION. 

f tiXXXlV Alligation is the method of mixijig seferti 
plea of different qualities, so that the compound, or com^ 

position, may be of a mean or middle quality. 
When the quantities and prices of the several things 

cr simples are given, to find the mean price or mixture 

oompounded of them, the process is called 

ALLIGATION MEDIAL. 

1. A fkrraer mixed together 2 biixhols of rye, worth 50 cents a bushel, 4 
bosbels of com, worth 60 cents a bushel, and 4 bushels of oats, worth 30 eeoti 
Aiboshel : what Is a bushel of this mixture worth ? 

In this example, it is plain, that^ if the cost of the whole be divided by Ua 
wkole number of bushels, the quotient will bo the price of one bushel of the 
misture. 

9 bushels at $,50 cost $1,00 
4 ..... . $,60 . . $8,40 

4 $,30 . . $1,90 

— $4,G0 -H 10 = 46 eta., Jlng, 

10 $4,60 

Rule. Di^dde tlie whole cost hy the wliole number ot 
bushels, &c. ; the quotient will be the mean price or cost of 
the mixture. '« 

8. A grocer mixed 10 cwt. of su^ at $10 per cwt., 4 cwt. at $4 per ewU, 
and 8 cwt. at $?( per cwt. : what is 1 cwt. of this mixture worth ? and wbat is 
ft cwt» wortli ? Ji. 1 cwt. is worth $8, and 5 cwt. is worth $40. 

8. A composition was made of 5 lbs. of tea, at .$1| per lb., 9 lbs. at $1,80 per 
Ik., and 17 Iba. at $1| per lb. : what is a pound of it worth ? 

Jf. $I,54&.^ +. 

4. IfSObushelsof wheat, at $1,35 per bushel, be mixed with 15 busMlsef 
Ija, at 65 cents per bushel, what will a bushel of this mixture bo worth I 

.tf. $1,135^ -K 

5. If 4 lbs. of gold, of 23 carats fine, be melted with S lbs. 17 carata fine, ^ 
will be the fineness of this mixture ? Ji, 21 carats. * 



ALLIGATION ALTERNATE. 

f LXXXm. The process of finding the propordonal 
quantity of each simple, from having the mean price or rate, 
and the mean prices or rates of the several simples given^ 
called JlUi^ation Alternate ; consequently, it is the reverse 
9f AUigaJtijon Medial^ and may be proved by it. 



Cts. Bushels. 
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1. A lhnn«r has oats, worth S5 cents a bushel, which he wishes to mix with 
eom, worth 50 cents per bushel, so that the mixture may bo worth 30 cents per 
bajihel ; what proportions or qtontities of each must he talce f 

In this example, it is plaiin, that, irthe price of the corn had been 35 cents. 
that is, hod it exceeded the price of the mixture, (30 cents,) just as much as it 
flills short, he must have taken equal quantities of each sor^ ; but, since tiie 
diiTerence between the price of the corn and the mixture price is 4 times u 
much as the difference between tlie price of the oats and the mixtura price. 
eoBsequently, 4 times as much oats as corn must be taken, that is, 4 to 1, or 4 
bushels of oats to 1 of com. But since we determine this proportion by the 
dilTerenees, hence those difibrenees will represent the same proportion. 

These are 20 and 5, that is^ SO bushels of oats to 5 of com, which are th« 
•uantities or proportions required. In determining these differences, it will be 
wraod convenient to write them down in the following manner : 

OPERATION. ^^ ^^^^ ^ recollected, that the difference be- 

tween 50 and 30 is 20, that is, 20 bushels of oata, 
which must, of course, stand at the right of the 
25, the price of the oats, or, in other words, op- 
posite the price tliat is connected or linked with 
the 50 ) likewise the difference between 25 and 
80 s= 5, that is, 5 bushels of corn, opposite the 50, (the price of the corn.) 

The answer, then, is 20 bushels of oats to 5 bushels of com, or in that pro- 
portion. 

By this mode of operation, it will be perceived that there is precisely as 
much gained by one quantity as tliere is lost by another, and, therefore, the 
f«in or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the same 
way. In like manner the proportional quantities cf any number of simples may 
be determined: for, if a less be linked with a greater than the mean price, there 
will be an equal balance of loss and guln between every two, consequently aa 
m\val balance on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
answers ; fur, having found one answer, wo may find as many mora as m 
please, by only multiplying or dividing each of the auantities found by 2, or 3, 
or 1, &c. : for, ifS quantities of 2 simples make a balance of loss and gain, as it 
respects tne moan price, so will also the double or treble, the |^, or | part, or 
any other ratio of these quantities, and so on to any extent whatever. 

Paoor. Wo will now ascertain tho correctness of the foregoing operation by 
tbe last rule, thus : 

20 bushels of oats, at 25 cents per bushel, = $5,00 
5 corn,at50 =|S)SO 

^ 25)7,50(30 

75 
Jlns. 30 cents, the price of the mixture. — — 



Hence we derive the following 
* RULE. 

Reduce the several prices to the same denominatioiL 
Connect, by a Ime, each price that is less than the 
mean rate, with one or mere that is greater, and each price 
greater than the mean rate with one or more that is less. 
' Place the difference between the mean rate and that 
of eaqh of the simples opposite the price with which they 
eonnected. 
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Then, if only one difference stands agaiikst any piic^ 
is expresses the quantity of that price ; but if there be sev- 
eralf their sum vill express the quantity. 

I. A nMiehant bai Mvenl forli of tea, mum at 10 ■ , ««no at 11 ■., mmm m> 
10t., mad aoma at SM a. per D>. ; what proportiooa of vaeh moat be taken la 
aaaka a eooipoaition worttf IS a. per lb. ? 



OFERATIONH 




Iba. 



— 1+2=3 f-~* 
—2 =2 J 



3. How mueh wine, at 5 a. per gallon, and 3 8. per gallon, most be mixed 
fOfetlier, that the compound may be worin 4 a. per gallon ? 

./f. An eqaal quantity of each aorU 

4. How maeh com, at 46 cents, 60 cents, €7 cente, and 78 cents, per bushel. 
most be mixed together, that the compound may b%. worth ()4 ceiitd per bushel r 
Jt, 14 bushels at 4Si cents, 3 bushels at 60 cents, 4 bushpis at iJ7 cents, and S3 
bushels at 78 cents. 

5. A grocer would mix different quantities of hugar ; viz. one at 20, one at 
83, and one at 26 cents per lb. ; what Quantity Ow" each sort must be Uken to 
make a mixture worth 22 cents per lb. r 

w9. 5 at 90. cents, S %,\ S3 cent«, and 2 at 26 cents. • 
0. A jeweller wishes to procure gold of 20 earatii (iRe. from gold of 16, 19, S), 
and 5M carats fine ; what quantity of each must he take t 

A. 4 at l(j, 1 at 19, 1 at 21, and 4 at 21 

We have seen that we can take 3 times, 4 times, \, |, or an^ proportion of 
^Mch quantity, to form a mixture. Hence, when the quantity ot one simple it 
fiven, to find the proportional quantities of. any compound whatever, after 
Basing found the proportional quantities by the' last rule, wo have the foIiowiBg 

RULE. 

As the PROPORTIONAL QnA.<TiTT of that price iirhose 
quantity is given : is to each proportional quajttiti 
: : so is the given quantity : to tiie quantities or pro- 
portions of the compound rtquired* 

7. a grocer wishes to mix 1 galloai of brandy, worth 15 a. per galkm, wilk 
ram worth 8 s., so that the mixture may be worth 10 a. per gallon 5 how maek 
ram must be taken .' 

By the last rule, the difTerences are 5 to 2 ; that is, the proportions ara 51 of 
brandy to 5 of rum : hence he nuia^ take 2j^ gallons of rum for evory gallon ti 
IvandT. A, S|{pillons. 

8. A person wishes to mix 10 bushels of wheat, at 70 cents per bashel, with 
rye at 48 cents, corn at 36 cents, and barley at 'm cents per bushel, so that a 
boahel of this mixture may be worth 38 cents , what quantity of eacn aaosl; te 
token ? 

We find by Um kist rale, tlMU the ptoi 
Than, as 8 : & :: 10 : S 
8 : 10 ; : 10 : 12J 

8 ; as :: 10 : 40 bujhels of borley. 
fti How vueh water must benixed with lUO gallons of nmi, worth W Mato 
BOrgalloo, to reduce it to 75 cents per gallon ? A, 20 gallons. 

10. A srocer mixes teas at $!,$», $1. and 60 cents, with 20 Iba. at 4f> aoola 
■er lb. : how much of each sort must ne take to make the compoaitfiMl iron 
SOcontaperlb.? ^. 90at$l,90,10atfl,aBdlOMeOconta. 



I -ons are 8, 2, 10, and 32. 

bishelsofiye. ^ 

b. shels of com. > Ant, 

r. ) 



INVOLUTION. 

11< A grocer hat currantB at 4 eents. 6 eento, 9 cento, and 11 cento per lb. , 
•nd lio wishes to make a mixture «f 3«) lbs., worth 8 cento per lb. : how nuuij 
eorranto of each kind must he take ? — In this example, we can find the propor- 
tional quantities by linking, as before ; then it is plain that their sum will bo 
in the same proportion to any part of tiieir sum, as tlio whole compound is to 
my part of the compound, which exactly accords with the principto of * 
Pwlowahip. 

Hence we have the following 

RULE. 

As the sum of the proportional qvANTiTrES found by 
linking, as before : is to each proportional quantity 
: : 80 IS the whole quantity or compound required : to 

the REQUIRED QUANTITY of OaCh. 

We will now apply this rule m performing the last question. 

fl0;3::240:72]b8.,at 4 ots. 

10: I ::240 : 24 lbs., at Gets. 

10 : 2 : : 240 : 48 lbs., at 9 cts. 
^10 : 4 : : 240 : 96 lbs., at 11 cts. 

10 

12. A grocer, having sugars at 8 cento, 19 cents, and 16 cento per {Moad, 
wishes to moke a composition of 120 lbs., worth 13 cento per pound, without 
gain or loss ; what quantity of each must be taken? 

A. 30 lbs. at 8, 30 lbs. at 12, and 60 lbs. at 10. 

13. How much water, at per gallon, must bo mixed with wine, at 60 oento 
per gallon, so as to fill a vessel or 90 gallons, which may be offered at 50 cento 

par gallon ? jS, 56^ gallons of wine, and 33^ gallons of water. 

14. How much gold, of 15, 17, 18, and 23 carats fine, must be mixed togethnr, 
lo fiinn a composition of 40 ounces of 20 carats Ane .' 

Jt. 5 oz. of 15, of 17, of 18, and 25 oi. ofn. 



INVOLUTION. 

T LXXXIT. Q. How much does 2, multiplied into itaelf, or bf 1^ 




r 



Q. How much does 2, multiplied into itoelf, or by 2^and that prodnot bj 1^ 
make .' 

Q. When a number is multiplied into itoelf once or more, in this naaiiei, 
what is the process called .' ^ 

•^. InvottUiony or the Raising of Powers, 

Q. What is the number, before it is multiplied into itself, called? 

A, The first power, or root 

Q. What are the several prodocto called? 

. A, Powers. 

Q. In multiplying 6 by 6, that is, 6 into itself, making 36, we oea 9 tvlw| 
what, thon, is 36 'called ? 

A, The second power, or square of 6, 

Q. What Is the second power, or square of 8 ? 10 ? 19? 

A. 64. 100. 144. 
21 • 



APPfiNDlX. 

O. I« nuhipIyiBf 3 by 3, makiof £. «nd tlie 9 «Lm by 3, makfaif 97, we «m 
dw 3 throe timei ; what, then, is the S7 called ? 

JL The third power, or cube of 3. 

0. What ia the tUni power of & ? 3 ? 4 ? 

wl 8. S7. 61 

Q. What is the figure, or number, called, which denotei the power, m M 
power, SM power, &c. ? 

w9. The index, or exponent 

Q. When it is re(|uired, for instance, to find the third power of 3, whttk 
Um index, mad what ts the power ? 

^ 8 is the index, 27 the power. 

Q. Tills index is someUmes written over the nnmber to be moHiplied, tha^ 
^ ; what, then, is the power denoted by 3* ? 

JL 2X2X2X2 = 16. 

Q. When a figure has a small one at the ri^t of it, tlwa, 6^, wliat does It 
mean? 

A. The 5tli power of 6, or that 6 must be niised to the 
Sth power. 

1. How much b ISt", or the square of 13 ? A, 144. 
9. How much is 4*, or tho square of 4? A* 16. 

3. How much is 10*, or the square of 10 ? A, 100. 

4. How much is 4\ or the cube of 4 ? A, ^ 

5. How much fs 1*, or the 4th power of 1 ? A, 1. 

6. What is the biquadrate, or 4th power, of 3 ? A, 81. 

7. What is the square of ^ ? ^? A, ^, ^. 

8. What is the cube of ^ ? |^ ? ^ ? A, <J-. -fj, ^. 

9. What is the square of ,5? 1,2? .«}. jS5. 1,44. 

10. Involve S to the 2d power ; 2 to the 3d power. A, 4, 8. 

11. Involve ^ to the S2d power ; -ffj to the 3d power. A, Jk . -^4^ 
19. Involve ^ to the 3d power. A, ^ ss j.. 

13. Involve ^ to the 3d power. A, ^. 

14. What is ^ , or the square of ^ ? A. ^. 

15. What is tlie value of -^-^^ A, ■^^, 

16. What is the value of ^ ? A. ^. 

Exerases for the Slak. 

1. What is the square of 900 ? A, 810000. 

2. What is Uie cnfa« of Sll > A. 9393931. 

3. What is the biqOadrate, or 4th power, of 80 ? A, 40960000. 

4. What is the sursolid, or the 5th power, of 7? A, 16607. 

5. Involve fj, f , ^, each to the 3d power. A ^fj^, ^^ 

6. What is the square of 51? A. 301. 

7. What is the sq^uare of 16^ ? A. 273^ 

8. What is the value of 8^? A. 32768. 

9. What is the value of 10*? A. lOOOO. 
10. What is the value of 6< ? A, 1396. 
U. Wliat is the cube of 35? A. ISaBSL 



EVOUmOM. 



EVOLUTION. 

f IjXXXT* Q. What number, multiplied into itaelf, wiA 
Ibflk ill what is the fixft power or root of the square number 16 f 

A. A. 

Q. Whj» 

A. Becaase 4 X 4= 16. 

Q. What number multiplied into itielf three timos, will make 37 f that », 
what ia the lit power or root of the cubic number S7 ? 

jf . 3. 

Q. Why? 

j1 Because 3x3X3 =27. 

Q. What, then, is the method of finding the 'first powers or roots of 9d, 9d, 
Ac., powers called ? 

«% Enolutlon^ or tho ExlracHon of Boots, 

Q. In Involution we were required, with the first power or root beii^ sivea, 
to find higher powers, as Sid^ %l, &c., powers ; but now it seems^ that, with tho 
9Bd, 3d, &c., powers being given, we are required to find the Ist powet or root 
again ; how, thee, does EToIution differ from Involution t 

A» It is exactly the opposite of Involution. 

0. How, then, may Evolution be defined ? 

•tf. It is the method of finding the root of ai.y number. 

1 . What is the square roof of 144 ? .A. 1^ 

A. Because 12 X 12= 144. 

t. What is the cube root of 27 ? A, 3. 
Q. Why ? 

A. Because 3 X 3 X 3 = 27. 

S. What is the biquadrate root of 81? u9. 3. 
Q. Why? 

jj. Because 3 X 3 X3 X 3=81. 

We have seen, that any numlier mar be raised to a perfect power by Invo- 
lution ; but there are many numbers of which precise roots cannot be obtained f 
as, for instance^ the square root of 3 cannot be exactly determined, there being 
no number, which, by oeing multiplied into itself, will make 3. By the aid of 
decunals, however. We can come nearer and nearer, that is, approximate 
towards the root, to any anigned degree of exactness. Those numbers, wh<jfl# 
roots cannot exactly be determined, are called Surd Roots, and those, whoaa 
r«ots can exactly be determined, arc called Rational Roots. 

To show that the square root of a number is to be extracted, we prefix thie 
oharacter, V* Other roots are denoted by ttie same character with tho index 
of the required root placed before it. Thus, ^y 9 sienifies that the square root 
uf 9 is to be extracted ; 3^27 signifies that the cube root of 27 is to be •&> 

tiacted ; 4^ 64= the 4th root of 64. 

When we wish to express the power of several numbers that are connectdd 
logetlier by these signs, -{- , — , &c., a vinculum or parenthesis is used, draws 
from the top of tlie sign of the root, and extending to all the parts of it ; thw 

too cube root of 30 — 3 is expressed tiboa, '^30—3, frc 
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EXTRACTION OF THE SQUARE ROOT. 

T liXXXVI. Q. W* hare Men (IT LXXXV.) thai t]>6 toot if q 
^juibn ii iu m powar ; abo that a tquare is the 9d power : what, (!«■,■ h 
be dene, in order to find the lit power ) that ia, to extract the iquut mil 
■aj number ? 

Ji, It is only to find that number, which, being multipliei 
into itself, will produce the given number. 

Q. We have seen (IT LXZIX.) that the process of finding the GootNti«h 
square consists in multiplying the length of one side into itself ; wbsiulhis 
the contents ofa square are jiven. how can wo find the length of each ««?ai 
to illustrate it by an example, If the contents ofa equare Bgato be 9 ftst,*^ 
must be the length of each side ' 

^ 3 feet ' 

Q. Why ? 

A. Because 3 feet X 3 feet =r 9 square feet 

Q* What, then, is the difference in contents botween a equare figms skM 
•ides are each 9 feet in length, and one which contains only & square £Mt? 

jj. 9X9 = 81 — 9 = 72. 

Q. What is the diflercnce in contents between a square figure coatsirii|) 
square feet, and one whose sides are each 3 feet in length ? 

A. 6 square feet 

Q. What is the square root of 144? or what is the length of eadi sidsilt 
figure, which contains 144 square feet ? 

1^. 12 square feet 

Q. Why? 

A. Because 12 X 12= 144. 

Q. Mow, thon, may we know if the root or answer be right ? 

.,4. By multiplying the root into itself; if it proiluces ^ 
given number, it is right 

Q. If a square garden contains 16 square rods, how many rods iloee has* 
are on each side ? and why ? 

A. 4 rods. Because 4 rods X 4 rods =z 16 squat <» viodi 

1. What is the square root of 64 ? and wh? ? 
9. What is the square root of 100 ? and why I 

3. What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square root of 36> 

6. What is the square root of 3600? 

7. What is the square root of ,25 ? Jt. fi. 

8. What is the si|uaro root of 1,44 ? A. 1,3. 

9. What is the value of V^ ' <^> ^'l>(^t is tlie square root ofSi / 

10. What is the value of «/ ,4? Ji. ,S. 

11. What is the square root of ^ ? A, ^. 
VL What is the value of -^ J ? A, §. 

13. What is the square root of ^ of ^ ? A, ^. 

14. What is the square r3ot of C|- ? ^ Cj- = V^ ^ ^ ~ ^i ''^'^ 

Ifi. What is the value of v^ § of ^ ? A. ^. 

16. What is the sgunre root of 30) ? 

17. What is the ditlerence between the square root of 4 and the squara of* 
ar, which is the same thing, what is the dffference between V 4 and 4* f 

V4=s:S>and4^Al6i then, 16— 9 s 14. .A» 




EXTRACTION OF THE SQUARE ROOT. «4t 

18. Whiit is the difTerence between V 9 <ind ^ ? 

19. What is the dilforence between V IG ^nd v^9 ? 

90. What is the diflerenco between a/^ B^nd -^^ ? .4. 0. 

SI. There i« a square room, M'hich is calculated to accommodate lOO sehoS 

■ : how many can sit on one xiJe ? 

99. If 400 bors, having collected together to perform somo military evolu- 
tions, should wish to march through the town in a solid phalanx, or square 
bodr, of how many must the ftrPt rank consist ? 

93. A general has 400 men ; how many must be place in rank and file to form 
ifelk0minto a square ? 

' 94. A eertam square pavement contains 1600 square stones, all of the same 
size ; I demand how many are contained in one of its sides ? A, 40. 

95. A • • • -- — -—- . •• ^. 

flOrods, 

96. . 
-te the sake of fruit, there is to be a smaller square within the larger, whleh is 

e contain 223 rods : what is the length of each side of both squares ? 

Jl. 60 rods the outer, 15 rods the inner 

Exercises for the Slate. 

1. If a square field contains 6400 square rods, how many rods in length does 
ft measure on each side ? A. 80 rods. 

5t. How many trees in each row of a square orchard, which contains 9500 
trees f A. 50 trees. 

3. A general has a brigade consisting of 10 regiments, each regiment of 10 
companies, and each company of 100 men : how many must be placed in not 
aod 61e, to form them in a complete squaro ? A. 100 men. 

4. What is the square root of 2500? A, 50. 

5. What is the 1st power of 1000000^ .' A. 1000. 

6. What is the value of ^ 360000 ? A. 600. 

7. Wliat is the difference between the square root of 36 and the- tqvaM ef 
»} A. 1290. 

8. What is the difference between ^/ 4900 and 4900* ? A, 94009990. 

9. What is the difference between V^^ (^nd 81*,? A, 6552. 

10. What is the diflTerence between */-^ <uid -lA*-' ? 

^A = f.and^/ = ^f^jthen,f -,,^ = ,^21^ = 11, A. 

11. What is the difference between ^^ and ^p«? A. j-J^. 
19. What is the amount of ^/ 4 and v' 9 ? A» 5. 

13. What is the sum of V 4 and 9* ? A. 83. 

14. What is the amount of V 301 and v'STSI ? A. 29. 

15. What is the length of one side of a square garden, which contains 1909 
•qaare rods i in other words, what is tho square root of (296 ? 

In this example, we h.av^ a little difficultv in ascertaining the root. Thti, 
Bsrfaaps, may bo obviated by examining the figure on the following page, (whiek 
if hi the form of the garden, and supposed to contain 1296 squaro rods,) and 
etrefttlly noting down the operation as we proceed. 

OPERATIONS. In this example, wo Jcnow fhat 

Ist. 2d. the root, or the length of one sid» 

Squaro Rods. Square Rode. ^ the garden, must be groatw 

30}I2g6(3!> 3)ll296(36 than 30, for 30* = 900, and lew 

900 9 than 40, for 40^ s= 1600, which b 

m'h9*s66)396(6 66)386 \akft*Jft^vVv%\«»>w\^^w wc%% 
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no. 



J I 





30 rods. 


6 fods. 


1 


30 
B « 

"180 


6 
C 6 

36 




A 


D 


i 

8 


Bodi. 

30, length of A. 
30, breadth of A. 


30 
6 




900, tq. rods in A. 


180 



fbnn of a (^uotienl in dnriniB 
(See Operatum 1st.) ; then, nA 
tncting the xi^re of 30, z jK9 
•q. rodi,from 1S96 sq. rods, lemi 
396 sq. rods. 

The pupil will bear in mia^ 
that the Fie. on the left b intb 
form of the garden, and eonUiai 
the sano Bmnbef m sqaaie mk, 
▼is. 15»6. lliis figure is divkM 
into porta, called A, B,C, aaiD. 
It wiU bo peieeived, that ttsW 
square rods, which we dedodaii 
aro fonnd by muItiplTine tki 



lengthofA^ being 30 root. bjrAi 

_^ breadth, beu^ alsin SO. roos, lini 

is, 30* = 900. 

To obtam the square rods h 
fi. C, and D, the remaining putt 
or the figure, we mtty mattiph 
30 rods. 6 rods the lencth of each by the bream 

of each, thus ; 30 X 6 = 180, 
6X0 = 36, and 30X6 = 180; then 180 -)- 36 + 180 = 396 square rods: or, 
add the length of B, that is, 30, to the length of D, which is also 30, mioBt 
00 ; or, which is the same thin" we may double 30, making GO ; to this add tk« 
length of C, 6 rods, and tno sum is 68. Now, to obtain the squaae rods in tb 
whole length of B, C, and D, we multiply their length, 6 rods, by the breadth 
of each side, thus, 66 X 6 = 396 square rodr, the same as before. 

We do the same in the operation ; that is, we fust double 30 in the tpo- 
dent, and add the 6 rods to the sum, making 66 for a divisor ; next, multi^ 
66, the divisor, by 6 rods, the width, making 396 ; then, taking 396 from » 
lesTes 0. 

The put>il will perceive, the only dilTerenco between the lat and Sd opei»> 
tion (which see) is, that in tlie 2d we neglect writing the ciphers at the r^ 
ef the numbers, and use only the significant figures. Tfaoa, for 30 -j-tf nt 
write 3 ftens) and 6 (units), which, joined together, make 36 j for 900, «• 
write 9 Miundreds). This is obvious from the fkct, that the 9 retains in 
place under the 3 (hnndreds). Instead of 60 -|- 0, we write 66. Omitting tl» 
eiphers in this manner cannot reasonably make any difference, and, in fact, ll 
does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sinaetimea, to ^ 
lermine where we must place the square number. In the last example, «■ 
knew where the square of tlie root 3 (tens) = 9 (hundreds) should be placid, 
for the ciphers, at the right, indicate it ; but had these cipoera been drcmMd, 
we should, doubtless, have hesitated in assigning the 9 it«>rciper place. Thh 
diflkulty will be obviated by observing what follows. 

The square of any number never contains but twice as many, or at least bit 
one figure less than twice as many, figures as are in the root. 'Xliva, the 
tquare of the root 30 is 900 ; now, in 900 there are but three figures, and m 30^ 
two figures ; that is, the square of 30 contains but one figure mere than 30. Wil 
will take 99, whose square is )<801, in which there are mitr figures, axid in iti 
root, 90, but two ; that is, there aro exactly twice as many figures in Che squaa 
IBOl as are in its root, 09. Thi^ will be equally true of any numbers whatever 

Hence, to know where to place the several square numbers, we may poiol 
iff the figures in the given number into'periods of two figures each, i emiiieaiiiiw 
with the units, and proceeding towards the left. And. since the value of boll 
whole numbers and decimals is determined by their oistance from the aait^ 
pliee, eottseqnontly, when there are deciroau in the given number, we Mil 
W gih at the unite' {Haee, and point off the figures towarda the right, in the amm 
■aaner as we point off whole mirabers towards the left. 

By each of the preceding opemtions, then, we find that the root of 
1% «^ in other vanity ti|B Mtgth iC each ndi sf the gaidm ii 36 iod» 



EXTRACTION OF THE SQUARE ROOT. i8l 

FEOOF. This work may now be proved by adcfing together all tl^e nqamn 
^ contained in the several parts of the figure, thus :— 

A eootains 30 X 30 =: 900 square rods. 

B . ... 30 X 6=£ 180 Or, by Involation, 

O. ..6x6=38 36X36 = 1S96, wfM., at befiiM 

0. . 30X 6 = 180. . 

15296 sqoare rods. 
From tlMM iHostrationt we derive the following 
RULE. . 

Point off the given number into periods of two fii^ures 
eacli, by putting a dot over the units, another over the hun- 
dreds, and so on; and, if there are decimals, point them 
in the same manner, from units towards the right band» 
These dots show the number of figures of which the root 
will consist 

Find the greatest square nmnber in the left-hand period, 
and write its root as a quotient in division ; subtract the 
square number from the left-hand period, and to the 
remainder bring down the next right-hand period for a 
dividend. 

Double the root (quotient figure) already found, and place 
it at the left of the dividend for a mvisor. 

Write such a figure at the right hand of the divisor, also 
the same fi^e m the root, as, when multiplied into the 
divisor thus mcreased, the product shall be equal td, or next 
less than the dividend. This quotient' figure will be the 
second figure in the root 



JW>t«. — The figure last described, at the right of the divisor, in tho 
eneratioH, is the 6 rods, the width, which wo add to 60, making 66 ; or. omitr 
tmg the in 60, and annexing 6, then multiplying 66 by 6, we wrote tae 6 fai 
IIm quotient, at the right of 3, making 36. 

Multiply the whole increased divisor by the last quotient 
-figure, and write (he product under the dividend. 

Subtract this product fi*om the dividend, and to \ho 
remainder bring down the next period, for a new dividend. 

Double tlie quotient figures, that is, the root already 
fimnd, and continue the operation as before, till aU tbt 
periods are brought down. 



AfPENDUL 

Mwt Exerc%$ei far the Slaie, 

M. What w the square root of 65536 ? 

OPERATION. PEOOP. 

fi) 65536 (S56,jfii«. 966 

4 ass 



45)855 1536 
ifiS 1380 
513 

606)3030 

3036 66536 



IT. What is the square root of 6fi0;tt f 

OPERATION. PROOF 

64 



1605 } 80.35 
80^ 




0000 6480;U 



M. What » the square root of 470596^ A, 686. 
19. What is the square root of 1048576? A. 1034. 

90. Wliat is the sciuare root ofS125764? A, 1453. 

91. What is the square root of 67J8464? Ji. S689. 
99. What is the square root of 23059304 ? A. 4803. 
33. What is the square root of 42949C7396? Ji. 65536. 

94. What is the square root of 40? 

In this example, wo have a remainder, after obtaining one figaro m the net 
In such cases, we ma^ continue the operation to decimals, b^ annexing tws 
eiphers for a new pcrio<l, and tlios continue the operation to any aitsignabb 
dojrree of exactness. But since the last fifure, in every dividend thus fbnoed, 
will always be a cipher, and as there is no figure under 10 whose oquare naia- 
her ends in a cipher^ihere will, of couwo, be a remainder ; consequently, ths 
pupil need not 'expect, hSould he continue the operation to any extent, ever to 
obtain an exact root. ThL», however, is by no means necoesary ; for annexing 
only one or two periods of ciphers wilf obtain a root sufficiently eaact for 
■hnost r.ny purpose. A. 0,3345 -4-. _ 

95. What is the square root of .<0 ? JSl» 5,4773. 

96. What is the square root of ^^^ ? A. -f^^sz ^, 

Or we may reduce the given fraction to its lowett tenni befim tlie Moi ■ 

•ayfetod.- 

. f Thus, vf^^ = v' f = §, -*•»., M before. 

97. ^WfiaLls the square root of ^^ i A. •^. 
96. HVhtit-i{ theaquaie root of ^^ ? Ji, ^. 

99. IVhat is the 'square root of -j ^ jf l^ | ? •*• fi T' 

If the fVsietion be a surd, the easiest method of proceeding wiH b« to 
ft to a decimal- tirst, and extract its root afterwanu. 

10. What is the square root of ^ ? A. ,9138 -| 
SI What is the square root of |^ ? A. JH7C4 
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ai: ffhat is the square root of J^? A, ,89905. 

33. What ia the sqaare root of «^^ ? 

lb this example, it will bo best to reduce the mixed namber to aa improper 
flhietion, before extfacting its root, after which it may be coarerted inte a 
mixed namber again. A. 90|. 

^ What is the square root of 9122^ ? A, 30^. 

35. A general has an army of 56S25 men ; how many must he place in talk 
nd file, to form them into a square ? V ^^^ = 75, Ans, 

36^ A square pavement contains SS4336 square stones of equal size; how 
many are contained in one of its sides ? A^ 156. 

37. In a circle, whose area, or superficial contents, is 4096 feet, I demand 
what will be the length of one tide of a square containing tiie same number of 
feet? A. 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 equasa 
rods^ and the other 60, for which his neighbor offers him a square field, coi»- 
taining 4 times as many square rods as the building spots ; how many rods in 

Isugth must each side of this field measure ? ^40-f 60 X4 = 20^ Am, 

'&. How many trees in each row of a square -orchard, centaiiung 14409 
trees ? A, 120 trees. 

ASS, A certain square garden spot measures 4 rods on each side ; what wiU 
Ae the length of one side of a garden containing 4 times as many square rods ? 

A. 8 rods. 

41. If one side of a square piece of land measure 5 rods, what will the side 
•f one measure, which is rour times as large ? 16 times as largo ? 36 times aa 
Isrser A, 10. 20. 30. 

& A man is desirous of forming a tract of land, containing 140 aerea, i 
•oods and 20 rods, into a square ; what will be the lei4;th of each side ? 

A, 150 rods. 

43. The distance firom Providence to Norwich, Conn., is computed to be 46 
lules ; now, aliowinr the road to be 4 rods wide, what will bo the length oT 
soe side of a ••'^uure lot of land, the square rods of which shall be equal to the 
square rous contained in said road ? A, 240 rods. 



EXTRACJION OF THE CUBE ROOT. 

T IfXXXV IT. Q. Involution, (IT LXXXIV.,) you doubtless teeofr- 
liot, is the raising of powers ; can you tell me what is the 3d power of 3, tad 
what the power is called ? 

A, 27, called a cviht, 

Q. Evolution (IT LXXXVII.) was defined to be the extracting the 1st yamm 
m loots of higher powers ; can you Ull me, then, what is the cnlw root of 27r 

A, 3. 

Q. Why? 

A, Because 3 X 3 X 3, or, expressed thus, 3'= 27. 

Q. What, then, is it to extract the cube root of any number? 

JL It is only to find that number, which, being multiplied 
feoto itself three times, will produce the given number. 

Q. Wo have seen, (If LXXX.,) .'hat, to find the contents of solid bodl|i^ 

•wh as wood,' for instance, we muMpIv the length, breadth and depth W 

nther. These dimensions are called cuVio, because, by being thus multiplied 

fbey do io fact contain so many solid feet, »nches, &c., as are expressed by Usm 

prodttct: but what do you suppose the shtoe of a solid bothr m, whidi it ■■ 
1? 

22 
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9M AFPKNDIX. 

wl It must have six equal sides, and e^h aide must be 
an exact square. jSee Hock A, tohkh- (wcompamsi tllM 

Q. Now, unee the length, breadth and thicknoM of aQjr regular cofaa.ai* 
exactly alike, ae» for instance, a cubical block^ which contains 27 cobie feet, 
can yoa inform me what is the length of one side of thia bioek, and what the 
length may be called? 

A. Each side is 3 feet, and may be called tiie cube root 
of27. 

Q. Why? jf. Becaqse sP sS7. 

Q. What is the length of each aide of a eohical Ueok eontaiainf M cuUe 
inches? wf. 4 inches. 

Q, Why ? Ji, Beeaose 4 X 4 X 4, or 4'W64 cobicinebesi 
Q. What is the cube root of 64, then? A* ^ 

Q. Why? wS. Because 4' :^ 64. 

({. What is the length of each side of a eobieal Mock ooBt&intiig lOOOeobie 
ffMi? A, 10. 

iQ. Why ? A, Because 1(^ 3= 1000. 

1. In a square box which will contain 1000 naarblee, \mw mtuy will it take 
to reach across the bottom of the box, in a straight row ? A, 10. 
S. What is. the difference between the cube root of 27 and the cube of 3? 

3. What is the difference between 3^8 and 3^ ? A, ^ \ 

4. What is the difference between 3^ 1 and l' ? A. 0. 

5. What is the difference between the cube root of S!7 and the sanaie seel 
of 9? A. 0. 

6. What is the difference between 3^8 and jjAi A 0, 

Operation hy Slate lUustraUd, 

7. A man, having a cubical block containing 13824 cubic feet, wishes to know 
the leneth of each side, without measuring it; what is the length of each aids 
of said block? 

Should we attempt to illustrate the reason of the role for extracting the edw 
root, hy exhibiting the picture of the. cube and its Tarioua ports oa paper, it 
would tend rather to confuse than illustrate the subject. The best method of 
doing it is, by making several small blocks, which may bo supposed to costain 
a certaioijproportioniu number of feet, inches, &c., corresponding with the op 
eration or the rule. They may be> made in a few minates, fnm a tmall strip 
of a pine board, with a common penknife, at the longest, in leas tinw than the 
teacher can make the pupil comprehend the reason, from merely seeing the 
picture on paper. In demonstrating the rule in this way, it will be aa aansuis 
and instructive exercise, to both teacher and pupil, and may be comprebeadsa 
by any pupil, however young, who is so fortunate as to have progressed a* &r 
as this rule. It will give him distinct ideas respectinc the different dimensions 
ef sqoare and cubic measures, and indelibly fix on hu mind the reason of the 
rmie, consequently the rule itself. Butj. for the oonvenieneo of teaeheis^hlodBS, 
lUnstratlve of the operation of the foregoing example, will aooompaaj thia 
work. 

The following are the supposed proportional dimension* of the aeveral bloeki 
need in the demonstration of the above example, which, when pot tagetks^ 
ougM to make an exact cube, containing 13894 cubic feet : 

One block, 20 feet long, 20 feet wide, and 90 feet thick : this we will oaH A^ 
Three small blocks, each 20 feet long, 20 feet wide» and 4 feat thick } eaeiiof 
these we will call 6. 

Three smaller blocks, each 20 fe^t long, 4 feet wide, and 4 feat thick ; 
of those we will call C. 



\ 



EXTRACTION OF THE CUBE ROOT. 



259^ 



UM^b!oe]c,aiid tte onalleit, 4 feet longf, 4 feet wide, and 4 ftet thick) tMt 
w will call l>. 
We are now prepared to lolve the preceding example. 
Jn thia example^jroa reeoUect, we were to find the length of one side of the 
ibe» oontainiiig ISaH enbio feet. 

OPKRATION; lat. 

ft. 13894 (20, root. 
a^=g 8000 

;dhriiar,iaOO )5aM( 4 
qiiot.4 



txtxaoo: 



4800 

txaOX4x4s960 

4x4X4s64 



Or, 



5834 deducted. 
0000 



Hm. Hune ojperEtioD, b; neglecting the ciphers, 
be performed thus: 

OPERATION Sd. 

ri«4(20+4,or94,j^ 



9 X S X SOO ±s laOO ) 5884, dividend. 



»X4X 
4X4X 




In this ezwnple, we know 
that one side cannot be 90 feet,., 

Ibr 30^^27000 solid feet,beiDt' 
more than 13834, the givoi 
sum; therefore, we will take 
20 for the lengtn of one side of 
the cube. 

Then, 20 X 20 X 20 ss 8000 
solid foet« which we moa^of 
course, aeduct from 13o84» 
loaving5824. (See Operation 
1st.) These 800O solid feet, 
tlie pupil will perceive, are the 
' solid contents of the onbkal 
block marked A. This €or- 
responds with the operatioc; 
for we write SO feet, the length 
of the cube A, at tJie right of 
13824, in the form of a ouo- 
dent; and its square, 8000, 
under 13824 ; from which sal^ 
tracting 8000, leaves 5824, a* 
before. 

As we have 5824 cubic fteC 
remaining, we find the sides of 
the cube A are not so long aa 
they ougfit to be ; consequentfy 
we most enlarge A; out la 
doing thia, wo must enlana 
the three sides of A, in orror 
that we may prvcrve the 
eaMcal form of the block. We will now place tlie three blocks^ each of which 
is marked B, on the three sides of A. Each of those blocks, m order to fit, 
must be as long and a<i wide as A ; and, by examining tliem, you will see that 
th^ isthe case ; that is, 20 feet lona and 20 feet wide ; then 20 X 20 = 400, 
tha sqvare contents in one B ; and 3 X 400 = 1200. square centenis in 3 Bs; 
then it is plain, that 5804 solid contentsi divided by ISiOO, the sqaare content!, 
will giva the tliiekneas of each Mock. But an easier method it, to square tha 
Vftens,) in the root 20, makina 4, and multiplj^the product, 4, by 300, makiof 
IdOO, a divisor, the same as beioro. 

We do the same in the operation f which see) : that is, we multlplj tha 
aiiaaia of the (uietioal. figOMrS, by 30flL thus, 2 X i^=4 X 900 sr 1200; than 
tha divisor, 1200 (the square contents) is contained in 5824 (solid contents) 4 
tfadMi; tbat is: 4 net- ia the thickness of each block marked B, This quotieBl 
tnpa, 4i.we place at the rightof 58B4, aadtheB^ 1900 square feot X 4 »et, fha 
ifiafcMMi, = 4800 solid feet. 

If we now examine the block, thus increased bv the addition of tha 3 Bi^ 
awiMBsea tkatthOre ara yet three' comers not niied up: these are repw- 
aaatod by the three bk>cks, each marked O, and each of which, you will mf*^ 
oeive. is as long as either of the Bs, that is, flO feet, being the length of A, 
whiab iatha'fiirin the quotient. Their thickness and breadth are the saaM m 
thactlilBhBeaB oftha Be, wMelf wa fhnnd, by dividim, to be 4-r«et, the last on** 
tiant figure. Now. to got the solid contents of each of these Cs, we mttltip^< 
tfaair thickness (4 feet) b/ their bread! b (4 feet)»s: 16 square feet ; that la, tha 
aqMMalHha laaiMqaaliaat fi|OTa, 4, s 16; those 16 tquan coatanta auMl to 



5824, subtrahend. 



0000 



APPENDIX. 

wdltplied liy the length of luieh, (20 feet,) or, w thera ve 3, bjr 3 X SO =: 00 , 
or, which is euior in practice, wo may multiply the S (tons), m tho root,9B, 
by 30, making 60, and this product by 4^ = 16« the square contents = 960 soGd 
feet. 

We do the same in the operation, bv multiplying the 9 in SO bj 90 = 60 X < 
X 4 B 9f!0 Bulid foet, as before ; this 960 we write und?r the 4800, for wo must 
•id the several products together by and by, to know if our cube will contail 
•U the renuircd feet. 

By turning over the block, with all the additionii of the blocks marked B aa^ 
C, which aro now made to A, we shall spy a little square space, which pre- 
wnts the figtire from becomtng a complete cube. The little block fur this 
eornor is marked D. which the pupil v ill find, by fitting it in, to exactly fill u^ 
this space. This block D is exactly square, and its length, breadth, and thick- 
ness are alike, and, of course, equal to the thickness and width of the Gs, thsl 
b, 4 feet, the hutt quotient figure ; hence, 411. X4ft. X4ft. = 64 eolid feet h 
tho block D ; or, in other words, tho cube of 4, (the quotient figure,) which is 
the same as 4^ = 64, as in the operation. We now write the 64 under tht 
V60, that this may be reckoned in with the other additions. 

We next proceed to add the solid contents of tho Bs, Cs, and D together, 
thnif 4500 -I- 960 -4- 64 = 5834, precisely the number of solid feet which wt 
bad remaining af\er we deducted 8000 feet, the solid contents of tho cube A. 

If. in the operaiioii. we subtract the amount. 5ffiM, from the remainder ot 
dividend, 5824, we ihall see that our additions have taken all that remained 
after tlie first cube was deducted, there being ao remainder. 

Tho liist little btock, when fitted in, as you saw, rendered the cube eom- 
^te. each side of which we have now found to be SO -5- 4 = 94 feet loc( 
whteh is the cube root of 13824 (solid feet) ; but let us see if our ouhe oontaii^ 
Ibe required number of solid feet. 

PROOF. Ok, 

1 A, =: 8000 solid foet. By Involution, 

3 Bs, = 4800 sv >.d feet. «^ v 01 v fu .- iimia S *^^'*^ '^*^ 

3 Cs, = 960 solid feet. » X 24 X ^~ WOW j ^ ,^^^ 

1 D, = 64 solid feet. 

solid feet in the 



"824 J giveacub.. 

In Operation 9d, we see, bv neglecting the cinhera at the rigM of 8, tho 6 Is 
•Cfll 8000, bv its standing under 3 (thousands) ; hence, we may pmnt off* thnt 
fignses by placing a dot over tlie units, and another over the thousands, vd 
10 on. 

From the preceding example and illustrations we derive the foUowtof 

RULE. 

Divide the given number into ]>erioc|8 of three figaret 
each, by placing a point over the unit nsure, and eveiy third 
figure from the place of units to the left, in whole numbei% 
and to tlie right in decbnals. 

Find the greatest cube in the left-hand period, and plaeo 
fts root in the quotient. 

Subtract the cube thus found ftom the said period, and to 
the remainder biing down the next period, and call this tbi 
dividend. 

Multiply the square of the quotient bj 300, calling it Um 
dtwisor. 
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Find how many times the divisor is contained in the divi- 
dend, and place the result in the root (quotient) ; then mul- 
tiply the divisor by tiiis quotient figure, placing tlie product 
ttnder the dividend. 

Multiply the former quotient figure, or figures, by 30, and 
(bis product by tlie square of the last quotient figure, and 
place the product under the last ; under these two products 
{dace the cube of the last quotient figure, and call their 
amount the subtrahend. 

Subtract the subtrahend from the dividend, and to tiie 
remainder bring down the next period for a new dividend, 
with which proceed as before, and so on, until the whole 
is finished. 

JVct0 1. When the subtrahend happens to be larger than the dividend, th« 
cmotient figure must be made one less, and wo niiist find a new subtrahend. 
The raaaon why the quotient figure will be aometiinea too larpe, is, because thia 
quotient figure merely shows the wicith of the throe first additions to the origiiMl 
eabe ; consequently, when the subsequent additions are mado, the width (quo- 
tient fu^ro) may make Uie solid contents of all the additions more than the 
auUc foot in the dividend, which remain after the solid contents of the original 
who are deducted. 

2. When we have a remainder, aflcr all the periods are brought down, yn 
may continue the operation by annexing periods of ciphers), as m the square 
root. 

3. When it happens that the divisor is not contained in the dividend, a eipheir 
most be written m the quotient (root), and a now dividend formed by biuagiof 
4Dwn the next period in the given sum. 

More Exercises for the Slate. 

8. V^hat Is the i;abe root of 9663597? 

OPERATION 

d663597(2I3,jAu. 

fl^ X 300 = 1300 ) 1663 first dividend 

ISOO 

9 X 30 X 1* = 60 

l'= 1 

1961 first subtrahend. 



81* X 300 = 132300 ) 40S597 ieeond dividend. 

396900 

91X30X3*-= 5670 

3»aL 27 



403SQ7 ieeond subtrahend. 
000000 



I 



fl6 AITEMDa. 



•» Wk«tiith»eBheiMtari7S»r «f.M. 
10. What li tlie cube wot of 871787 ? ^. 88. 
U. Wkatte the evbe root of 970890? .tf . 00. 
It. What lathe cabe root orS000376? A 196 
IS. WhBttotheoiiberootor3706416? .if . IM. 
14. What ii the eabe root of 04818816 ? A 458. 
18. What i» the enbe root of 17561800D? ^A. S60. 
18. What !• the cube root of 741618310? A, 008. 

17. What ii the cube root of 731180187790 ? A. 0080. 

18. What ie the cube root of §|-? 4. ^. 

10. What b the cube roOtof ^^r A. |. 

90. What is tin onbe root of ^^^? A H* 

If the root be a Mird, reduce it to a deoinul before its root is 
Ae square root. 

n. What Is the cube root of ^^? 4. ,13 + • 

tt. What is the cube root of g]^? A. ,84 + . 

n. What is the length of oneeide of a cubical block, wfaioh eoatalBs MO 
i^d or cubic inches ? 4. IS. 

84. What will be the lenyth of one side of a cubical block, whoae 
ihall be equal to another block 39 feet long, 16 feet wide, and 6 feet thick? 

V^ X 16 X 8 ='16 feet. 



9S. There is a cellar dog. which is 16 feet long, 19 feet wide, and 19 ftet 
deep : and another, 63 feet long, 8 feet wide, and 7 feet deep : how many aolid 
or cubic feet of earth were thrown out ? and what will be the length of one 



I 



.of a cubical mound which naay be formed fiom said earth? A. 5830. 18. 

96. How many solid inches in a cubical block which measures 1 Inch oa 
oach side? How many in one measuring 9 inches on each side? 3 inches oa 
each side ? 4 inches on each side ? 6 inches on each side ? 10 inches on each 
aide? SO inches on each side? A. L 6. 97. 64. 916. 1000. 8000. 

fn. What is the length of one side of a cubical block, which contains 1 solid or 
eobie inch? 8 solid Inches? 97 solid inches? 64 solid inches? ISS solid 
faiohes? 916 soUd inches? 1000 solid inches? 8000 solid inches? 

j«. 1. 9. 3. 4.<6. 6. 10. 90. 

By thetwopreeediitf examples, we see that the sides of the cube are as the 
cube roots of their solid contents, and their solid contents as the cubes ofthefr 
sides. It is likewise true, that. the solid contents of all similar figures are b 
proportion to each other as the cubes of their several sides or diameters. 

JV*0t«.>-The relative length of the sides of cubes, when compared with theb 
solid contents^ will be best ilhistiated by reference to the cubical bloeks ao* 
eompanyinff this work. 

98. Ir a ball, 3 inches in diuneter, weigh 4 pounds, what will a ball of the 
same metal weigh, whose diameter is 6 inches ? 

af^ : 6? : : 4 : 39 : Ratio, S^ X 4 = 39 lbs., Am, 

SO. If a globe of silver, 3 inches in diameter, be worth $160, what is the valae 
of one 6 inches in diameter ? 3^ : 6^ : : $160 : $1980, Am. 

30. There are two little globes ; one of them is 1 inch in diameter, and the 
other 9 inches ; how many of the smaller globes will make one of the Wiger? 

Am Om 

31. If the diameter of the planet Jupiter is 19 timts as much as the diameter' 
of the earth, liow many globes of the earth would it take to make one as hugs 
as Jupiter? A, 1798. 

39. It the sun is 1000000 times as large ns the earth, and the earth ^8000 
miles in diamotpr, what is the diameter or the sun? A, 800000 miles. 

JVbte. — The roots of most powers may be found by the smiare and cube rood 
only : thus the square root of the square root is the biquaorate, or fourth rootf 
Bad the sixth root is the cube oC this aqjoam loou 
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ARITHMETICAL PROGRESSION. 

H liXXXYIII. Any rank or series of number more 
than S, increasing by a constant addition, or decreasing by 
a constant subtraction of some given number, is called an 
Arithmetical Series^ or Progression. 

The number which is added or subtracted continually \a 
called the commoti difference. 

When the series is formed by a continual addition of the 
common difference, it is called an ascending series ; thus, 

2, 4, 6, 8, 10, &c., is an ascending arithmetical series ; but 

10, 8, 6, 4, 2, &.C., is called a descending arithmeiical series^ 
bednuse it is formed by a continual subtraction of the com 
mon difference, 2. 

The numbers which form the series are called the terms 
of the series or progression. The first and last terms are 
Called the extremes, and the other te^ms the means. 

In Arithmetical Progression there are reckoned 5 termSi 
any three of which being given, the remaining IMro may be 
found, viz. 

1. The first term. 

2. The last term. 

8. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Term^ the Last Ternm, and the JSTumber of 2V»w, 
being gvoerty to find the Common Difference ;-^ 

I. A man had 6 sons, whose several a^es diflfered alike ; the youngest v"^** 3 
jears old, and the oldest 28 : what was the commou dtfTerenoe of their ages. 

The dinereoce between the yoangest son and the eldest evidently sho^vs the 
increase of the 3 years bv all the suMequent additions, till we come to 28 years ; 
and, as the number of these additions are, of course, 1 less tha.^ the number 
•f sons (5), it follows, that, if we divide the whole difference (2» > 3 = ), SS, 
by the number of additions (5), we shall have the difference between each one 
■enmtely, that is, the common difference. 

Thus, 28 — • 3 s=: 25 ; then, 25 -h 5 = 5 years, the common diff<"^nce. 

S. 5 yeaia. 

Hence, To find the Common Difference i - 

Divide the difference of the extremes by th^ munber ot 
ienns, lees 1, and the quotient will be the common cuiferenoe 

9, If the extremes be 3 and 23, and the number of terms II, w:>a. it* Uie eran 
BMu difference ? Ji. 2. 



AFFENDIX. 



% A man is to travel fVom Boston to a certain place in 6 days, asd to go ooh 
Snilea the firit dav, increaain^ tlie distance travelled each day by an eqoai 
•xootti, so that the last day's journey may be 45 miles ; what is the daily ia- 



■e. that is, the common difiereuce I m. % miles. 

4. Irtbe amount of ^1 for 20 years, at simple interest, be $2,20, what is ths 
ito per cent. ? 

In this example, we see the amount of the first year is $1,06, and the lastyev 
tt,90 ; con!>equently, the extremes are 106 and 220, and the number of tenv 
9k A. $,06 = 6 per eent. 

5. A man bought 60 yards of cloth, giving 5 cents for the lirst yard, 7 finr tfai 
second, 9 for the third, and so on to tlio last ; what did the last cost ? 

Since, in this example, we have the common difference given, it will be easf 
to find tne price of the last yard ; for, as there are as many additions as there aie 
yards, less I, that is, 53 additions of 2 cents, to be made to the first yard, it 
tbilows, that the last yard will cost 2 X 59 =r 118 cents morij than the first, and 
the whole cost of the last, reckoning the cost of the first yard, will bo 118 + 5 a 
$1,23. A, $1,33. 

Uence, Wlien the Common Difference^ the First 7%nn, and 
the JStumber of TermSyOre given, to find the Last Term ; — 

Multiply the common difference by the number of termSi 
less 1, and add the first term to the product. 

6. If the first term be 3, the common difiTerence 2, and the number of term 11, 
what is the last term I A. ii, 

7. A man. in travelling frOm Boston to a certain place in 6 days, traveHed the 
first day 5 miles, the second 8 miles, travelling each successive day 3 miles farther 
than the former ; what was the distance travelled the last day ? A. 20. 

8. What will $1< at 6 per cent., amount to, in 20 years, at simple interest? 
The common difference is the 6 per cent. ; for the amount of $1, for 1 yeu, is 

$1.06, and $1,06 4- $,06 = $1,12, the second year, and so on. A. f^,20. 

9. A man bought 10 yards of cloth, in arithmetical progression ; for the first 
yard he gave 6 cents, and for the last yard he gave 24 cents ; what was tbo 
amount of the whole r 

la this example, it is plain that half the cost of the first and last yards will ba 
ttie average price of the whole number of yards ; thus, 6 cts. -{- 5M cts. =:30-l* 
fi =s 15 cts., average price j then, 10 yds. X 15 =5 150 cts. = $1,50, whole eosu 

A, $1,50. 

l*«snce, iVhen the Extremes, and the Kwrnber of Tenns^ an 
givejiy to find the Sum of all the Terms; — 

Multiply half the sum of the extremes by the number of 
terms, and the product will be the answer. 



10. If the extremes bo 3 and 273, and the number of terms 40, Hirnt is the i 
efall the terms? A. 5520. 

1 1. How many times does a regular clock strike in 12 hours ? A. 78. 

lij. A butcher bought 100 oxen, and gave for the first ox $1, for the secoad 
]^ for tiic third $3, and so on to the last ; how much did they come to at that 
iiite? A. $5050. 

i'.i. What is the sum of the first 1000 numbers, beginning with their oatonl 
ofcler, 1 , 2. 3, &c. ? A. 500500. 

14. Ir a board, 18 feet long, bo 2 feet wide at one end, and come to a pcmrt ■! 
the other, what are the square contents of the board ? A» 18 feet. 
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](• If a pieea of land, GO rods in length, bo SO rods wide at one end, and at 
the otW terminate in an angle or pointy what number of square rodi doee il 
eoniain? w8. 600. 

16. A person, travelling into the country, went 3 miles the first dav, and in* 
exeaaed evei;^ day's travel 5 miles, till at lajst he went 58 miles in one day ; how 
wanof daye did he travel ? 

We found, ia example 1, the difference of the extremes, divided hj the num- 
ber of terms. less 1, gave the common difference; consequently, if, m this ex- 
ample, y(fe divide '58 — 3 =) 55, the difference of the extremes, by the common 
dimience, 5, the q^jotient, 11, will be the number of terms, less 1 ; then, 1 -^ 
il sslSftJienumWofterms. M. 12. 

Hence, When the Extremes and Common Difference ctregivtnf 
iojmd the Mmber of Terms; — 

Divide the difference of the extremes by the. common 
difference, a^d the quotient, increased by 1, will be tba 
answer. 

17. If the extremes be 3 and 45, and the common difference 6, what ia the 
BUmber of terms? Jt, S. 

18. A man, being asked how many children he had, replied, that the voaqgoat 
was 4 years old. rjid the eldest 33, the increase of the lamily having been 1 ia 
ovaffjr 4 yean ; haw many liadte ? Ji, 8. 



C«X)METRICAL PROGRESSION. 

Y IaXXXIX. Any ruik or series of numbers, increasmf 
by a covslant multiplier, or decreasing by a constant divisor, 
is called Geometrical Progression, 

Thus, 3, 9, 27, 81, &a, is an increcuing geometrieai 
series; 

And 81, 27, 9, 3, &c., is a decreasing geometrical series. 

There are five terms in Geometrical Progression ; and, 
like Anthraetical Progression, any three of them being 
given, the other two may be found, viz. 

1. The first term. 
% Thelast term. 

3. The number of terms. 

4. The sum of all the terms. 

5. The ratio ; that isj the multii^er or divisor, by wtatk 
we jform the series. 



1. A nan paidiased a floek of sheep, eonsiating ok 9; t«i*i^^ |"ir i 'fai| 
wMto pay what the last sheep came to. at the rale of $4 for the tZT- ^j m 
$19 for the seeoul, $36 for the third, and so on, trobUog the prieo r>flM tMi^ 
whii did the flock eoat him? 



APPENDIX, 

W« may perform thh example by multiplication ; thus, 4x3x3x3xt 
X3x3X3x3=: $90844, Jina, But this proceei, ^ou must be eensiUe 
would be, ill many caBe«, a very tedious one 3 let us see if we cannot abridge it, 
thereby making it easier. 

In the above process, we discover that 4 is multiplied by 3 eight times, om 
time less than the number of terms ; consequently, the 8th power of the ratio 3, 
•xprossed tlius 3^, multiplied by the first term, 4, will prodace the last term. 
■ )f I 




thus, 34 = 81 i then, 81 X 81 = 6561 \ this, multiplied by 4, the first texm. 
gives $96044, the same result as before. A. 2(^44. 

Hence, When (he First Term^ Raiio, and MinAer of 2Vw«, 
wrt given, to find the Last Term ; — 

Write down some of the leading powers of the ratio, with 
the numbers 1, 2, 3, &c., over uem, be'mg their several 
indices. ^ 

Add together the most convenient indices to make on 
index less by 1 than the number of terms sought. 

Multiply together the powers, or numbers standing under 
those indices; and their product, multiplied by the first 
term, will be the term sought 

9. If the first term of a geometrical series be 4, and the ratio 3, what is the 
Hth term ? 

1, S, 3, 4, .5, indices. } JVote. — ^The pupil will . notice that the aeries 

3, 9, 27, 81, S43, powers, y does not commence with the first term, but with 
the ratio. 

The indices 5 -|» 3 4- 2 =r ]0« and the powers under each, 243 X 27 X ^=r 
89049 ; which, multiplied by the first term, 4, makes 236196, the 11th term, f»- 
quirod. A. 238196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 ; what ts 
^e last term ? Jl. 78733. 

4. A sura of money is to be divided among 10 persons ; the first to have $10, 
the second $30, and so on, in threefold proportion ; what wiU the last have ? 

jS. $196830. 

5. A boy purchased 18 oranges, on condition that he should pay only to 
price of the last, reckoning 1 cent for the first, 4 cents for the second, 16 cents 
for the third, and in that proportion for the whole ; how much did he pay fbr 
them? A. $171798691,84. 

6. What is the last term of a series having 18 terms, the first of which if 3^ 
and the ratio 3 ? ^. 387420489. 

7. A butcher meets a drover, who has 24 oxen. The butcher inquires the 
price of them, and is answered, $60 per head ; he immediately oflTers thedrovet 
$50 per head, and would take all. The drover says he will not take that ; 
but, if he will give him what the last on would come to, at 9 cents fci 
the first, 4 cents for the second, and so on, doubling the price to the last, be 
might have the whole. What will tlie oxen amount to at that rate ? 

^. $IC7778»16L 
6. A man was to travel to a certain place in 4 days, and to travel at whatassr 
lale he plaased ; the first day he went 2 miles, the second 6 tnJies, mad to ob 
to the last, in a threefold ratio { how &r did he travel the last day, «ad how ftr 



GEOMETJRICAL PROGRESSION. 263 

In this example, we may find the last term as before, or find it by hdihag 
•ttch day's travel together, coinmenciner with Uie first, utid proceeding to the 
last, thus: 2 + 6 4-lB-|-54 = 80 nnles^ the whole distance iravollcd, and 
the iast day's journey is 54 miles. But thiii mode of operation, in a long series, 
you must be sensible, would be very troublcsorae. Let us examine the nature 
of the series, and try to invent some shorter method of arriving at the awie 
iesult. 

By examining the series 3, 6, 18, 54, we perceive that the Ia»t term (S4), 
leas 2 (tlie first term), =53. is 2 times as large as the sum of the rcmoinitig 
terms; for 2^6-f-18=:2|5; tiiat is, 54 — 2=:52-«- 2 =: 26; hence, if 
WB produce anotlier term, that is, multiply 54. the last term, by the ratio 3, 
makmg 1G2, we shall find the same true of this also; for IW — 2 (the first 
term), = 1^ -s- 2 = 80, which we at first found to be the sum of the four 
remtininf terms, thus, Z-^^-^- lS4^M=z8Q. In both of these o^ieratione, 
it is curious to observe, tiiat our divisor (2), each time, is 1 less than Um 
iatJo(3). 

Hence, fFJien the Extremes and Ratio are ^ven, to Jind the 
Sum of Ike SerieSy we have thefoUowmg easy 

RULE. 

Multiply the last term by the ratio, from the product 
Bubtract me first term, and divide the remainder by the 
ratio, less 1 ; the quotient will be the sum of the series 
required. 

9. If the extremes be 5 and 6400, and tlie ratiofi, what b the wliole amount 
of the series? 

6400 X 6 — 5 ^_. ^ 

6 — 1 

10. A sam of money is to be divided among 10 persons in such a manner, tliai 
die first may have $10, the second $30, and so on. in threefold proportion ; wiial 
«rillthe last have, and what will the whole have r 

The pupil will recollect how he found the last term of the series by aforegoing 
rule ; and, in all cases in whicii he is required to find the sum of the series, when 
«he last term is not given, he must first find it by tliat rule, and then work ibr 
the sum of the series by the present rule. 

A. The last, $196830 ; and the whoIe,.$293Q49. 

11. A hosier sold 14 pairvf stockings, the first at 4 cents, the second at Ifi 
eents, and so on in geometrical progression; what did tne last pair bring 
him, and wha> did the whole bring him f 

A. Last, $69772,93 ; whole, $95659,36. 

12. A man bought a horse, and, by agreement, was to give a cent for the 
first nail, three for the second, /^c. ; there were four shoes, and in each shoe 
eiriit nails ; Mrhat did the horse come to at that rate ? 

A. $9265100944259,20. 

13. At the marriage of a lady, one of tlie guests made her a present of a 
half-eagle, saying that he would double it on the first day of each succeeding 
month throusfliout the year^ which he said would amount to something Uke 
$100 ; now, how much did his estimate difiTer from the true amount ? 

A, «O0375. 

14. If our pious ancestors, who landed avt^PIymouth, A. D. 1020, ^lad^ l-M 
in nnmber, hail increased so as to double their number in every 29 yi}.iM, 
bow great would have been their population at the end of the year 1840 ? 

A, aQ^H 
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ANNUITIES At SIMPLE INTEREST 

f XC. An annuity is a sum of money, payable ereiy 
year, for a certain number of years, or forever. 

Wlien the annuity is hot paid at the time it becomes doB, 
it is said to be in arrtara. 

The sum of all the annuities, such as rents, pensions, &cl, 
remaining unpaid, with the interest on each, for the tune it 
has been due, is called the anumrd of the annuity. 

Hence, To find Hit .^moyad <^imJhawity ;— 

Calculate the interest (m each annuity, for the time it bai 
remained unpaid, and find its amount ; then the sum of all 
these several amounts will be the amount required. 

L If the annual rent of a house, which is $^00, remain nopaid (tbat' ia, io 
■mars) 8 years, what is the amount ? 

In this example, the rent of the last (8tfa) year belief paid when doe, of 
CMirse, there is no interest to be calculated on that year's rent* 

The amount of $200 for 7 years = $284 

The amount of $900 ..6..... =9272 

The amount of laoO .. 5 =|960 

The amount of $300 .. 4 =$348 

The amount of $900 . . 3 = $236 

The amount of $900 .. 2 '.....= $234 

The amount of $200 .. 1 =$912 

The eighth year, paid when due,= $200 

$]986vwfM. 

9. If a man, having &n annual pension of $80, receive no part of it till the 
expiration of o years, what is the amount then due ? ^. $560,80. 

3. What would an annual salary of $600 amount to, which remains unpaid 
for in arrears) for 2vears ?-1236. For 3 years ?-I908.. For 4 years ?-41616. 
For 7 years ?-4956. For 8 yieara ?-5808. For 10 years ?-7G80. 

Ans. $24144. 

4. What is the present worth of an annuity of $f<nO, to continue 4 years { 
The present worth (IT LXVII.) is such a suir^ »«, J put at interest, ivooU 

amount to the driven annuity ; hence, 

$^0-f> $1,06 = $566,037, present worth, 1st year. 

$600 ^$1,12 =$535,714, .2d .... 

$600 -i- $1,18 = $508,474, 3d .... 

$600 -^ $1,34 = $483,870, , 4th.... 

Ans.y $2094,095, present worth required. 

Hence, Tofir^d (he Present Worth of an AwrniUy; — 

I'^ind the present worth of each year by itself, discountiiig 
f. om tlie time it becomes due, and the sum of all theae 
\ ;u;ent iron 3 will be tlie answer. 



ANNUITIES AT COMPOUND INTEREST. >Wr 



.& Wlttt lom of ready money ia eqiUTalont to an aoDiii^ of |0OO,>to 
lliiiie 3 yean, at 4 per cent. ? A. $566,068. 

& What is the present worth of an annual salary of $800, to ooatiniie 8 
yMH?*l4e9001. 3yaan?-S146967. 5 years '-34075m Jt. $70S»,48. 



ANNUITIES AT COMPOUND INTEREST. 

T XCI. The amount of an annuity, at simple and ooii>' 
pound interest, is the same, exceptu^r the difference in 
interest ^ 

flence, To find tht Amount of an Ammiy ai Ompowad 

Iniereit;-^ 

Proceed as in IT XC, rechonmg compound, instead of 
ainqde interest 

1. What win a salary of $900 amoimt to^ which Jhaa remained anpaad ibr 9 
yean? 

The amount of $200 for 2 years =e $904,79 
The amount of$900 fori year =s $812,00 
The 3d year ps:$20a^00 

wf. $636,73 

9. If the annual rent of a house, which is $150, veinain in tnears for 3 
years, what will be the amount due for that time ? Ji, ^ITlfii, 

Caloulatinf the amount of the annuities in this manner,- for a loiur period of 
years, would be tedious. This trouble will l>e prevented, by finding the 
amount of $1, or £1, annuity, at compound interest, for a namber of years, as 
in the following 

TABLE I. -- 

Shewiane the amoimt of $1 or £1 amurUyf at 6 per cent, compound tV 
terestjfor amy number of years, Jrom 1 to 60. 



Yrs. 
1 
2 


6 per ct. 


Yre. 
11 


6 per qti 


Yre. 
21 
22 
23 
24 


6 per ct. 


Yre. 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


6 per ct. 


Yre. 

41 


6 per ct. 




1,0000 


14,9716 


39,9927 


84,8016 


165,0467 




2,0600 


]9 
13 
14 
15 
16 
17 
18 
19 


16,8699 


43,3922 


90,8897 


42 
43 
44 
45 
46 


175,9495 




3 

4 
5 
6 

7 
8 


3,1836 


18,8821 


46,9958 


97,3431 


187,5064 




4,3746 


21,0150 


50,8155 


104,1837 


199,7568 




.%6371 


23^59 


25 

26 
27 
23 
29 
30 


54,8645 


111,4347 


212,7423 




6,9753 


25.6725 


59,1563 


119,1208 


993,5068 




8,3938 


28^123 


63,7057 


127,2681 


47 


231,0972 




9,8974 


30,9056 


68,5281 


135,9042 


48 


245,9630 




9 
10 


11,4913 


33,7599 


73,6397 


145,0584 


49 


261,7208 


13,1807 


20 


36,7855 


79,0581 


154^7619 


5Q 


lQn[&^4iM& 


\ 



23 
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It b •vidant, that the amount of fS annuity ia 8 ttmos as much as ona oTfli 
Miii om of $3, 3 times as much. Hence, 

To find the JhnouiU of an Annuity^ at 6 per Cent, ^ 

Find, by the Table, the amount of $1, at the given nti 
and time, and multiply it by the given annuity, and the 
product will be the amount required. 

3 What ia tlie amoooi of an annuity of $120, which has remained m^ 
ISyears? 

The amount or$l, by the Table, we find to bo $23^59 ; therefore, |33;R9 
X )90 s |S793,I08, Jlna. 

4. What will be the amount of an annual salary of $400, which has bees n 
arrears 3 years ?-aS4. 3 year8?-lS7344. 4 yottrs?-174984. 6 yean?-427901i 
IS years ?-(>74796. 90 years ?-l 47143. .4n«. $38099,56. 

5. If you lay up $100 a year, from the time you are Slyoer* of a«e till |«i 
•n 70, what will be the amount at compound interest ? ^, $S6172,(». 

S. wliat is the present worth of .an annual pension of $120, which is toe4»> 
tiBueSvears? 

In thu example, the present worth is evidently that sum, which, atcompoin 
Interest, would amount to as much as tlio amount of the eiven annuity fa 
the throe years. Finding the amount of $120 by tho Table, as before, wi 
have $383,0;S; then, if we divide $383,033 by the amount of $1, compoofli 
interest, for 3 years, the quotient will be tlie present worth. This is evideH 
ftom the fact, that the quotient, multiplied by the omount of $1, will cive tin 
■mount of $130, or, in other words, $383,033. The amount of $1 for 3 yesis 
at oompound interest, is $1 ,19101 : 

then, $383,033 -t- $1,19101 s= $3S0,763, Jlns, 

Hence, To find the Present Worth of an Amiuity; — 

Find its amount in arrears for the whole time ; tin 
amount, dinded by the amount of $1 for said time, will be 
the present worth required. 

JVbte. — The amount of $1 maybe "found ready calculated in the Table d 
oompound interest, IT LXXI. 

7. What is the present worth of an annual rent of $900, to continue 5 yeani 

Jl. $843,433. 



The operations in this role may be much shortened by calculating the 
worth or $1 for a number of years, as in the following 

TABLE II. 

Showing the present worth of $1 or £1 anmdty, at 6 per cent, comptimi 
interettffor any number o/yeMrSf/rom 1 to 92. 



Years. 
1 
fi 
3 
4 
& 
6 
7 


6 per cent. 


Years. 
9 

m 


6 per cent. 


Years. 
17 
18 
19, 
30 
31 


6 per cent. 


Years. 


6 per cent. 


0,94339 


6,80169 


10,47736 


35 


13,78335 


l,83:t39 


7,36008 


10,83760 


36 


13,00316 


3.67301 


11 
13 


7,88687 


11,1.5811 


37 


13^1053 


3,46510 


8,.18384 


11,46^ 


28 


13,40616 


4,31336 


13 
14 
15 


8,85368 


11,76407 


39 


13,59079 


4,91733 


9,39498 


38 
33 


]3,04]58 


30 


13,76483 


5,58338 


9,71335 


I3;)U338 


31 


13,99006 


6 


6,30979 


U 


, \^,V£SA 


A-^- 


\ \S.^K«»& 'I ?a 


l*^^»308 



ANNUITIES AT COMPOUND INTEREST. 267 

To find the present worth of any annuity, by this Table, 
we have only to multiply the present worth of $1, found in 
the Table, by the given annuity, and the product will be 
the present worth required. 

8. What sum of ready money will purchase on annuity of $300, to continiw 
10 years? 

The present worth of $1 annuity, by the Table, for 10 yeara, is $7,36008 j 
Cben 7,36008 x 300 = $2208,0-24, Ans. ^ 

9. What is the present worth of a yearly pension of $60, to continoe Q 

iean.M 100034. 3 years?-1603806. 4 years?-207906. 8 yearai>-^35874 
years ?-6881»53.. 30 years ?-€258896. wtf. $2364,9624. 

10. What salary, to continue 10 years, will $2208,094 purchase ? 

Tins example is the 8th example reversed ; consequently, $2208,024 -^ 
T,96000 = 300, tho annuity required. A, $300. 

Hence, To find that Annv,ity which amy given Sum tM 

pvrcMtse, — 

Divide tlie given sum by the present worth of $1 annuity 
for the given time, found by T^ble II. ; the quotient will be 
the annuity required.^ 

11. What salary, to continue 20 years, will $688,95 purchase ? Jl. $60 -^ . 

Tb divide any Sum of Money into Annual Paynients, wMcL 
when due, shall form an equal Jhneunt at Campoima 
Aiterest;—- 

£3. A certain manufactaTin,g establlsfanient, in Massachusetts, was actually 
aold for $37000, which was divided into four notes, payable annually, so that 
the principal and interest of each, when due, should form an equal amount, at 
eompound intsrest, and tho several principals, when added toother, shoidd 
■Bake $27000 ; now, what were the principals of said notes? 

It is plain, thatj in this example, if we find an annuity to eontinae 4 ynxfu 
which $S7000 wiji purchase, the present worth of this annuity for 1 year wl9 
be the first payment, or principal of the note ; the present worth for 9 yeav, 
the second, and so on to the last year. 

The annuity which $27000 will purchase, found as befbre, is 7791,97099 -f" 

JfaU, — ^To obtain an exact result, we must reckon the decimals, which 
miaeHad in forming the Tables. This makes the last divisor 3,4651056. 

fThe Istis $7350,915, amount for 1 year, $7791,97039 

.... 9d .. $6934,825 9 .... $7791,97039 

.... 3d .. $6542,288, 3 .... $7791,9«938 

....4th.. $6171,976, 4 .... $7791,97031 



1 



Piwff, $96990,906 + . 
Ar tAs Mriire «erft ^tA« ImC CMHpk, «M Af Ay 
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PERMUTATION. 

f XCII. p£RMUTATio:!Y IS thc 1116 tho J of finding hoir 
«Bany different ways any number of tiiingB may be 
etianged. 

1. How manj ckangM mtjr be made of the three fint loCten of the alphthut? 

Ib this example, hul tfaeie been but two letters, they coiUd oalj be efaangai 
twiee: that is, a, b, and b, a ; thatii, 1 X9 = 9> but, as there are three M 
leie, tlie/ najr be chanfed 1 x 3 X 3== 6 times, as fbUows :» 

1 fa, b, c. 
3 I a, c, b. - 
3 1 b, a, c 
4> b, e, a. . 
-i c,b,a. 
6».e,a,b. 

HencMB, 3\>7&ui the AVim&ero/'<f{^rtfif Ckangts or Permnh 
taHons^ which mcof ht made mth any given ATumber of dif- 
ferent Things; — 

Multiply together all the terms of the natural series, from 
1 up to the given number, and the last product will be the 
number of changes required. 

f. How many different ways may tho fint five letters of the alphabet to 
amuued? ^. 190. 

3. How many cliangefl may be rang on 15 bells ? and in what time may thaf 
be ro ng, allowing 3 Seconds to every round? jS, 13076749^000 rhangest 
90SO083104000 seoonds. 

4. What time will it require for 10 boarders to seat themselves diflTennt^ 

aveiy^day at dinner, allowing 369 days to the year? A 9941.J^4 yean* 
fl. Of how mariy variations will the 36 letters of the alphabet admit ? 

4. 4O399146ll206O563S584OOeOla 



POSITION 

Is a rule which teaches, by the use of supposed numben^ 
to find true ones. It is divided into two parts, called Smgls 
and Double. 

SINGLE POSITION. 

f XCni. This rule teaches to resolve those ^_ 
whose results are proportional to their suppositiooSi 



FOSITION, 



.. A fchoolmaater, being asked how many icholars he had, replied, " If I 
■•d a* many more as I now have, ono half as many more, one Uiud, and 
fiMuth as many more, I ahouM have 296." How many had he ? 

Let OS suppose he had S4 
Then as many more = 24 

4 as many := 13 

fas many =: 8 

|a8maay:= 6 



74 



We have now found that we did not soppoaa 
the rifht number. If we had, the amount would 
have been 296. But 24 has been increased in tha 
same manner to amount to 74, thixt some unknowa 
number, the true number of scholars, must be, ta 
amount to 296. Consequently, it is obvious, that 
74 has the same ratio to 296 that 24 has to the troa 
number. The question may, therefore, be solved 
by the following statement : 



As 74 : 296 ; : 24 : 96, Jhu, 

This answer we prove to be right b^ increasing it by itself, one half 
ftaeli^ one third itself, and one fourth itself; 



90 
96 

48 



Thus, •< 39 
. I J4 

is9C 



From tfaase illustrations we derive the following 
RULE. 

Suppose any number you choose, and proceed with it in 
the same manner you would with Uie answer, to see if il 
were right 

Then say, As this result : the result in the question :: 
(be supposed number : number sought 

More Exercises for the Slate. 

9, James lent William a sum of money on interent, and in 10 yeavs h 
amounted to $1600 ; what was the sum lent ? A. $1000. 

3. Three merchants gained, by trading, $1920, of which A took a certain 
sum, B took three times as much as A, and C four times as much ai B t 
• hat share of the gain had each ? 

Jl. A*s share was $120 ; B*8. $360 ; and C's. $1440. 

4. A person having about him a certain number of crowns, said, ira third, a 
Ibtuth, and a sixth of them were added together, the sum would be 45 ; how 
many crowns had he ? A, 60. 

5. What is the age of a person, who says^ that if -^ of the years he haa 

nved be multiplied by 7, and § of them be added to the product, the nm 
would be 293? A. 60 years. 

9. What number is that, which, being roultipUod by 7, and the prodpai 
divided by 6, the quotient will bo 14 ? A. ISL 

23* 
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DOUBLE POSITION. 

f XdT. This rule teaches to solve questions bymeiv 
nf two snppoRed numbers. 

In SiNOLE PosiTioK, the number sought is alwajs mvL 
tiplied or divided by some proposed number, or increased o? 
diminished by itself, or some known part of itself, « certak 
number of times. Consequentlv, the result will be jR^opor- 
tional to its supposition, and but one supposition will be 
necessaty; but, in Dovble Position, we employ two, fix 
the results are not proportional to the suppositions. 

I. A eentlemaii gave ha three sou f 10000, in the following manner: to tie 
iecond 1^1000 more than to the first, and to the third as many as to the finrt ui 
Moond. What was each son's part ? 

Let us suppose the share of the first, lOQO' 
Then the second == SOOO 
Third = 3000 



Total, eoOO 

This, snbtrabted fiom 10000, leaTea 4D0a 

Suppose, again, that the share of the first was 1500' 

Then the second = S500 
Thirdc=4000 

8000 

flOOO 



. The shaves of ali the 
will, if oar supponition be oonect, 
^amoant to f lOOOO ; bat, as tber 
amount to $6000 ualy, wo csll 
the enor 4000. 



We perceive 
error in this 
be $3000. 



the 
to 



The first error, then, is $4000, and the second $2000. Now, the diiTerenee 
between these errors would seem to have the same relation to the difference of 
the suppositions, as either of the errqrs Would have to the diffiBrence betwoer 
the supposition which produced it and the true number. We can easily maks 
this statement, and ascertain whether it will produce such a result : 

As the dififfrencoof errors, 52000 : 500, difference of suppositions :: eithoi 
dfthe errors (say the first), 4000 : 1000^ the difference between its suppesitioc 
and the true number. Addinc this difference to 1000, tha supposition, the 
amount is SOOO for the share of the first son> then $30UU umt of the seeood, 
$5000 that of the third, Jbu. For SSOQO -f JUOO + 5000 = 10000, the whole 
•state. 

Had the supposition proved too great, instead of too small, it is manifest that 
we must have subtracted this difference. x 

The differences between the results and the result in the question are called 
errors: these are said to be o^tfce, when both are either too great or too nnalli 
tatlike, when one is too great, and the other too small. 

From those illustrations we derive the, following 

RULE. 

Suppose any two numbers, and proceed with each ae* 
eording to the manner described La the question, and see 
how much the result of each differs from that in the questioii. 



MISC£LLAff£PUS EXAMPLES. Ml 

Ttnta mYf M the diffisorence* of the eirois : the diflSMP- 
ence of the ^appositions :: either error : difference between 
ilB euppofiitron and the namber sougbt. 

More Exercises/or ihe SUtU, 

>9* TbM'pefMNis idiapDtinf sboot their nfei, vftys B, ** I«m It) yean aMer 
tbaaAj" MypO,**IamaBo]d aiyoaboth:" now, what were th«ir tevenl 
«gM, tlui tnin of all of them being 100 ? Ans. A% 20 ; B*«, 30 ; C's , 50. 

9. Two.pewHui, A and B, havo the eame iocoiae ; A MTesI of hu ywmlj ; 
Imt B, by spending $150 per annum more than A. at the end of 8 years, finds 
hiiBeelf $400 in debt; what is their income, and wiiat does each spend per 
ammm? 

.Eirst,«mMM«adi had:$900: secondk, 1300 ; then the errors will be 400 
aadiWO. ^ Tbut income ki400 : A spends 300, B $450. 

4. There ia a fish whose head is 8 feet long, his tail is as l<Hig as his head 
nd half his body, and his body is as long as bis head and tail ; what is the 
whole length of the fish ? 

First, suppose his body 3D; secondly, 98 : the «rr0n will then be 1 and S. 

jS, as feet* 

5. A laborer was hired 80 days upon this condition,— tiiat for every day he 
was idle he should forfeit 50 cents, and for every day he wrourht he should 
neaivo 75 cents ; at the expiration of the time, he received |B»; now, how 
many days did he work, ano how many days was he idle? 

A He werhed S3 days, and was 



r« 



MISCELLANEOUS EXAMPLES. 

1. There is a room, one side of which is SO ftet long and 8 feet high j how 
Bianr square feet are cdntained in tliat side ? 

This side is a regular parallelogram (IT LXXIX.) ; and, to find the square 
«mtents, we have seen that we must multiply the length by the breadth; 
thus,-90 ft. X 8 ft* s= 160 sq. ft., Jins, But, had we been required to find the 

square contents of naif of this par- 
auelogram, as divided in the figure on 
the left, it is plain that, if we should 




multiply (SO) the whole length by 
i of (8) the width, or, in this case, 
the height, the pociuct would be the 



square contents m this half, that is, ht 
the figure BCD: thuS) ( of 8 s4; 
then, 4 X 90 as 80 sq. ft., which is 
precisely | of 160, the square contents 
in the whole figure. 
The half B C D is called a triangU, because it has, as you see. 3 sides 
and 3 angles, and because the line B C tails perpendicuUrly on CD; the aqria 
at C is called a ri^ht angle} the whole angle, then, BCD, may properly m 
allied a righi-tmgUd trianfte. 
The line BC fi caHed a penwaJMidy, C P the tos, and P B the Jbyo rt iwi isfc 
JVbCs. — ^Both the base and perpendumlur are sometimes eallea the lf|f» 
of the triangle. 

• The diflTerence of the errors^ when alike, ivill be one MUracUi from the 
•ihor i when nnlikC} one added to the other. 



APPENDIX. 

Hence, Tojmd the Ana of a Right-^mgled TYiangUt- 

Multiply the leng^th of the base by i the longth of thi 
perpendicular ; the product will be the area required. 

B. Wh|it if the aroa of a triangular piece of land, one eido of ivhieh]i4i 
ndi, and the distance from the comex opposite that aide to that side 90 radi? 

•^M. -^ X 40 =± 400 ndi. 

Mf^— Tto find thearea of any icregulaf flgnre, divide it into triangleai 

A 

" In any right-angled triangle, H ham bees 8se» 

^ taine<{, that the square m tho faypotlionnse li 

ji equai to the sum of tho squares of the other t«t 

.S sides. Thus, in the a4Jacent figure, 40* =s 1608^ 

1 and aO^srWa; then, ^900 + 1600 =r SO, tfei 
g. bypotlienuse. 







Base. 40. B 

Hence, To find the J^pothenuse^ when the Legs are gioen^ 

Add the squares of the two legs together, and extract 
the square root of their sum. 

When the IBfpathenuse and One Leg are g^ven, to Jindihe 

Other Leg; — 

^rom the square of the hypothenuse subtract the squan 
of tlie given leg, and the square root of the remainder wiO 
be the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which aro 60 yavdii 
high } now, what is tho distance from the top of the wall t^ the opposite ImuiJI 
of the river ? 

In this example, wo are to find tlio hypothenuse. Jhta. 100 vards. 

4. There is a certain street, ip the middle i>f which, if a ladder 40 feet loM 
be placed, it will reach a window 24 feet from the ground, on either aide or 
said street ; what is the width of the street ? 

In this example, we are to find tho length of the base of two triangleey and 
then the sum of these will be (ho distance required. JSns, Mfbot, 

5. There is a certain elm, 90 feet in dumoter, growMg in the centra of « 
circular island ; tho distance from the tonof tlio tree to the water, in a straight 
line, is 120 feet ; and tho distance from the foot 90 (hot ; what is the hei^t gl 
the tree .' 

As the tree is 20 feet in diameter, tho distance from its centre to tho 
is the length of tho base, that is, 10 + 90 3= 100 feel. A, 66,332 a. 4-. 

6L Two ships sail from the same port ; one goes duo nortA 40 lmq*oeOy i 
other due ea9t 30 leagues ; how far are they spart ? 

We aro here to find the hypothenuse. Ji, 50 leaguea. 



MISCELLAHEOU8 EXAUPLCS. 




B. WhatiillH<iiNwii&nD»ciri wheal, tbediuaeui of nhich iMB&atI 

The circuinferer.ca of a circle ia greater, you are sensible, 
than the diaijieter, being a little more than 3 times, or, 
more accurately, 3,141593 times the diameter. 

J. !)S,I3 + bM. 



9- What u the dLajnetflT of a wb»J, or elrel*. wbo« clrcumfbraiifiB b If 
ftel! J. 4ftom.MrlT. 
It). IftlindiilancalbiDiuh Uiseuth ba BOOD mi[«, hour manT mllei an^ 

mr A. e5i3a,Ti>>iei,iic>u!r. 

11. WhiitiaIlieareo«ri»Dleiitaor>eire1e,wlH>udiani*tetIi« A*t,iiK 
Biciiciunrc»nca midair 

Note. — The area of a circle may be found by multiply- 
ftig half the diameter by half the circumference, or by rani- 
tidying the BqoBW of half Uie diameter by 3,14159:^ 

.«.!IS|bat. 
n. WhatiatLearuofadnl* whswdiuiHluIiSO faet? 

ID' =^ 100 X 3,1415(6 ^311.I5SB, Am. 

13. WhalilUiedlaiHUloricirETa, w)»>i>iarD>ii3t4,!»l9P A. 9li EC 

14. Whal u Ihs ana, or inuaio conlcnti, of iKe eonh, allowioE it lob* MM 
tfl« In diuiisur, ud eOOO ID EiRunifstsacii I 

Note. — The area of a flobe or ball ia 4 times as mmh 
■■ the area of a circle of Uie aamc diameter ; therefore, if 
w« multiply tlie whole circumfeiencQ into the whole dian- 
Mer, the product will be the area. 

^. KHOOOnXL 

U. What are tho lalid ecntenU ofa flobo oi boll 13 Inokei In dianHUt? 

Tbe solid contentii of a globe are foond by multiplying Ito 
B«A by i of its diameter. 

A»*^ + »lidtaek«. 



APPK5D1X. 

Ai thii tanpfo, w« 11M17 fint find tfce arMAfMe end, •• before dindrili 
a eink j Uim mttfUpty by 90 ftet, tba length, dtf. 11 feet, omvIj. 

JVMi.— flollde ef tUi fivm may be ealled eyioiArv. 

17. Whel lie the loUd oontente of a oyiinder 4 feet in dlaineter; aad MftH 
toaff dC. 1994-ftet. 

When loUils, belaf either roond or fqaare, taper nmfkrlf till they eeoM tt 
apofait. theyeoQt«iiiJiut|aejnuchai iftheywereallthewajae large at tkiy 
are at the laneet end. 

When loUali deereeae regularly, aa last deeerihed, they aro caned pifruit. 
When the base is square, they are called g^juan ffrtamds ; when trisBfritf; 
irieiyiiler jiyrwiifi ; and when round, ctrgthryyreiiMrft, or 



Honce, Tafind (he Solid Contents qfwch Figttres;^ 

Mnltipiy the area of the largest end by ^ of the perpeD' 
dicolar height r 

18. What are the solid oontentB of a cone, the hoi^itof which i» 30 feel^ast 
Its base 8 feet in diameter f Ji» 608,6 -p ft. 
19* There is a pyramid, whose base is 3 feet square, and its perpeodiethf 

height 9 feet ; what are iu solid contents ? jf. ^ X ^^-^ ft* 

, SM). What is the length of one side of a cubical blocks which contains sfel 
solid feet f A, 91 feet. 

91. In a square lot of land, which contains 9648 acres, 3 roods, and 1 rad| 
what is the length of one side? A, 651 rods. 

99. A grocer put 5 galtona of water into a cask containing 30 salkme of wnM| 
worth 75 cents per gallon ; what is a gallon of this mixture worui i 

^. 64f etib 

^ SQ. The-flrst tern ofa geometrical series is4,the last JK864} and the ratiot ; 
what is tho sum of all the terms? .A, 68380. 



94. *« Tht gnat iet^ end tohm it loiB is jMid.— The public mind hca been 

siderably amused, fora ftw dayn past, with a singular bet, said to faaTo beca 
made betweeu a fUend of Mr. Adams and a ftiend of Gen. Jackson, en (ha 
eastern shore of Maryland. The bet was, that the Jackson num was to reoeii* 
firom the Adams man 1 cent for the first electoral vote that Jackson should i»> 
eelve over J 30, Scents for the second, 4 for the third, and so on, doubling fis 
every successive vote ; and the Adams man was to have one hundred doDan 
if Jackson did not receive over ISO votes. Aeeording to the present appeas* 
ances, Jockson will receive 173, 43 over ISO^and the sum the Adams man wi3 
have4o pay, in that event, will be $87960990099,07. 

** But the joke does not anpear to be all on the Jackson man's side. . Tla 
sMwey is to be counted, and it will take a pretty long lifotime of any oomnttS' 
nttu to count out the * shiners.' Let's see : — aUowing that a man can '•^'^ 
sijcty dellam a minute, and that he contimiee to eouM without ceashig« Mlher 
to sleep, to take reftoshment, or to keep tho Sabbath, it will uke him 



Andred and elrktjMume ftm^ n«arqt ; but allo w bin i to work eight horn* 
a day^ and rest on the Sabbatl^ he wilt l)eoecnpied'9789 + years ; so ^at the 
Adams man, when he is called upon for the cash, mAy tell ua Jankson frjeodi,- 
* Bit down, air ; as soon as 1 «an count the money, yon shaH have it \ even the 
banks take time to count the money, you knew.' ''* 



27& 

A PRACTICAL SYSTEM 

or 

BOOK-KEEPING, 

FOB 

FARMERS AND MECHANICS. 



AmOrr all p^nona, in the ordinary avooationi of Iif«,iinIeM they adopt kmm 
AAthod of keeping their aceoants in a regular manner, will be labjected to eon^ 
tinual loeses and ineonveniencea ; to prevent which, the foUovring plan or out- 
Doe ia connwsed, embracing the principles of Book-keeping in the most simple 
Ibrm. Before the pupil commences this study, it will not be necessary Sn luni 
to have attended to all the rules in the Arithmetic ; but he i^nld make him- 
self acquainted with the subject of Book^Keeping bafore he is suffered to leave 
■chool. A- few examples only are given, barely sufficient to give the learner a 
view of the manner of kee^ig books ; it being intended tliat the pupil should 
be required to compose simifau ones, a:;d insert them in a book adapted to this 
purpose* 

BoAk-Keeping is tbemethod of recording bnsiness transactions. It is of two 
kind»--#ingle and double entry : but we shall oqly notice the former. 

Single entry is the simplest nrm of Book-keeping, and is employed- by re- 
tailers, mechanics, farmers, &c. It requires a Day-Book, Legor, and, where 
money is frequently fec0ivea and paid out, a Cash-Ikwk. 



DAY-BOOK. 

This book fihould be a minute historv of business transactions, ia tlie oidec 
vi time in which they occur ; it should be ruled with head lines, with one 
eolumn on the lefl hand for post^marks and.refeiences.ejud two columns on the 
riffht for dollars and cents. I'he owner's name, tlte town or city, and the date 
•f the first transaction, should stand at the heaid of the first page. It ia the 
custom of manjr to continue inserting the name of the town on every, page. 
This, however, is unnecessary. It is sufficient to write only the month, day, 
and year, at the head of -each page after the first. This should be written in « 
laner hmid than the entries. 

On -commencing an account with any individnal»]iia place of jeaidenire ahould 
be noted J provided it is not the same as that where the book is kept. If it be the 
same, this is unnecessary. Ak it often happens that diffbrent persons bear th« 
some name, it isweJl, in aoch coses, to designate the individual with -whom tht 
account is oppaed^ by stating his occupation, or particular plaeeof residenee. 

When the conditions of sale or purchase vary from the ordinary customs of 
Che place, it should he Jtated. Every mbnthy or oAeaer, the-Oay^odi should 
bo copied or posted into the Leger, as hereafter directed. Theerosaes, on the 
left hand column show that the charge or credit, against which they stMd, is 
posted, and tbe-ogurpi show the page of the Leger where the aeoovat ia poMM» 
Borne use the figures, only as. post marks.. 

firerv article sohl on credit, Axcept when« notesia taken, shoaM be imknedt' 




Btriotlx observe this rule, th^y would net only save many qoarrela, bat noah 
meoey.- In this respect, at least, follow the example of Dr. Franklin^ wlw 



never omitted to moke a charge as soon as it could be done. Never <lnbf n 
"^ ~i<till to-morrow, when it can be made te4aj. 



r 



«76 



1] 



FORM OF A DAY-BOOK. 



Edward L. Peckuam. Boston, Jan. 1, 1829. 



I X 



1 K 



• X 



■ X 



t X 



t X 



t X 



t X 



• K 



t X 



-V- ,. 



Jitmes JWiirrcg/, /r............ ...... Ih. 

To 1 ga}l. Lisbon Wine $1,92 

« C yds. Culico, a 37^ cts ,... iS& 

** S yds. Broadcloth, a $4,50 9,00 



Robert Hawkins^ Blocksmitb, ... ^ ... . Dr. 

To 217 lbs. Iron,a 8 cts 



Thofuu Yeomana^. .,... O. 

By Cash 



JircWxdd Tracy f Salem,. ..Dr. 

To 1 pioce Droftdcloth, containing 29 yds., « j$3 per yd., 
90 days' credit ^....... 



James ^fiorran, Wartland,. Dr. 

To 1 cask Kails, 295 lbs., a 8 ets...... 

Cr. 

Bv 37 lbs. Cheese, a 10 cts. $3,70 

«« 41 Iba. Peathere,o 70 cts. ...SSyTO 

Balance to lie paid in Corn, at market price. ■ 



haac T%oiiiaSy Brattle Square,. jDr, 

To dS^IIs. Mola«ses, a 50 cts 



WiUiam •^ngeUy Roxbuiy,. • . . ; .Dr. 

To300 lbs. Pork, a 7 cts...... ....$9t,00 

« 30 bu. Corn,a45 cts..... 13,50 



MM 



Samuel Stone^* .,* .Dr. 

To501bs. Hamem Leather, a 30 cts. ..$15,00 

" 7 tons Hay, a $1D..«......... ............... ...70,00 



George Carpenter^ ;....; ,Dr» 

To 17 Brooms, a 19 cts ..........$9,04 

« 7 lbs. Butter, a 20 ct ....• 1,40 

*« 4 lbs. CfaMBe,al0ct8 ,.....,.. ,4Q 



13 



17 



75 



XI 



87 



18 



16 



34 



Jesse B. Sioeety Mendon,. .•.«..•*.. *Dr. 

Tolhha.Molames,96~6 = S9|^l8.,a30cts.. •••! 97 

Or, \ \ 
iBvCuh • * \>»\m 



01 



* so 



FORM OF A DAY-BOOK. 
Jan. 5, 1829. 



277 



3 X 



Jcsst Metcalfe Tanner, Dr,- 

To 20 CnlfSkins, o $5 $100,00 

" 50 l)ri,«l HiileH,a $4... 2<J0,00 

fjOila/A' croilit. 



2 X 



James Murray, Jr, Or. 

By 2*) Imi. Corn, a 60 cts $12,00 

»* 4 bu. Oats,a 40 cts .....1.60 

6 mi 



S X 
9 X 



James Warren, />r. 

To 21 hi: . Com , rt 60 c t a 



< X 



Jlrchxbald Tracy, Dr» 

To 1 conl Woc'J ! $r,00 

" am Ibft. Fuathers, a 70 cts ., 21,00 



Rohtrt llaiclnns, O. 

tiy shoeing my Ilorsu f$!iOfl 

»« »» " Oxen ,..J,00 



* X 



Samiid Sione, i>- 

To 2 nU. Rrwulclot li, a $4 I8,00 

" 4 pr.ShoeH,<i $1 4,1M) 



300 



J3 



14 



27 



00 



60 



40 



00 



t X 

I X 
• X 



Thomas Yeomans, ir. 

To 200 bu. Corn, a 70 ct # . . . 

-9- 



• X 



t X 



Jesse B, Swtet, . , ^. 

To:OT#juimaJs Fish, o $3,7.5 



09 



Geore^e Carpenler, Dr. 

To 900 ihn. CVese, a 6 cl 5»i,00 

" 1 firkin nutter, 76 lbs., wcij^bt of tub, 10 Ibg. = C, 

a 20 eta ].?,20 



^^rchibaltt Traqj, Dr, 

To'lbhU. Flour, IT 810 ^ $20,00 

(' 25 Hm. I.tinl, It i0ct« ...2^'iO 

M Ubu. Salt,a 66 cm l,Sd 



htvte Thomas,, Dr, 

To fif| fr'i"- < 'ttlico, a 94 ei» ...$11,00 

** 75 /fU. brown i^bect inf, a 11 cts 



12 



Mi) 



113 



S9 



34 



00 



GO 



50 



S9 



18 



.\v>i» 



By 0.nl4W <»a Goodrich & liotd, toi %VStJ» 




LEGER. 



I 



Jan. 9, 1829. 



9- X I JeaseMdcalff Dr. 

' To 5(H) pr. Men*« Shoes, a 95 cts 



« X 



1 X 



X X 



■ X 



-10- 



TTunnas Yeomans, Dr. 

ToSbbfai. FIour,a $9,50... 



Robert Hawkins, Dr, 

To 130 lbs. Blistered Steol, a 8 ccf $9,60 

(« 100 lbs. Russia Iron, d 5 ct 5,00 



James Murray, Jr, Dr. 

TolOIbs. Sugar, all cts $1,10 

<( SO Jbs. Coltee, a 15 ct 3,00 

" Qgalls. Moittsses, a 37 cts. 2,'^ 



« * 



47& 



SS 



14 



H^i 



I X 



1 X 



ham AngeUj 0< 

By 20< lbs. Lard, a 6 cts $12,u ' 

«> 35i lbs. Bacoa, a 12 cts 42,00 



6 



i 



-12- 



Jarti^ Hammond, Dr. 

bl. Flour $10,00 

u. Corn, a G5 cts «. 1,95 

lis. Wine, tf $1,25 7,.50 

s. Coff«o,d 16 cts ,48 

. Salt, a 70 cts. . « 2,80 

Y. H. Tea 1,25 

B.Sugar.a 12 cts .1,68 

8. Broadcloth, a $2,50 7.50 

I. 8blrting,a 19 cts .2,^ 



To 


X^< 


<i 


3|i 


t( 


6 k 


f( 


3| 


i( 


4 1 


t; 


1 1 


i( 


14 1 


u 


3> 


(i 


12 s 



54 



-13- 



JamAMurray, Jr...,. d Dr, 

To 6 Ibs.Jtaisins, a 20 cts $1,20 

*' 5 gall\ Currant Wine, a 75 cts 3,75 



W 



35 



« 

a 



LEGER. 

This book is osc^to collect (he scattered ncconnta of the Day-Book, and l» 
arrange all tlint reles to each individual into one separate statement. Tto 
business of collectk these accounts from the Day-fiook, ami writing them ia 
the Leger, is cailotbo^tnt^. This should be dene ence a month, or ofWiier. 
Debts duo fromothai, and entered u(H>n the Day-Book, are placed en the aid* 
of JDr. ; whatever ipn the Day-Book as due to another is placed on the aid* 
of Or. 

Whan an accoitin^ nested, the page of the Leger, in which this aceoonili 
kept, is written in tl lefl-hand column of the Day- Book. 

Every Leger shuil have an alphabetical Index, where the names of Um 
several persons, whc accounts are kept in the Leger, should be writtan, ma4 
the page noted dow4 

When one Leger full, and a new one is opened, the acooonts in the 
AoiUd be oil I)alanc4 "^ ^^ bahucea transforrod t« the new Legii. 



FORM OF A LEGER. 



EXPLANATION OF THE LEGER, AND THE MANNER 

OF POSTING. 

It will bo seen, that the name of James Murray , Jr, stands first on the Da* 
Book ; of course, wo shall post his account first. Wc enter his name on tha 
first page of tlio Lnger, in a large, fuir han«l, writing Dr. on the left, and Or. 
•n the right. At the top of the left-hand column we enter the year, under 
whieli we write the month and day when the first charge was made m the Day- 
Book, and in the next column the page of the Duy-Book where the charge 
stands. Then^ as there are several articles in the first charge, instead of speci 
fVing each article, as in the Day-Book, we merely say, To Sundriesy and enter 
the amount in the proper columns. This i^harge being thus posted, we write 
the page of the Loger, viz. 1, in the lefl-hand column of the Day-Book, and 
opposite to it a X ) to show more distinctly that the charge is posted. We 
Uien pass a finger carefully over the names, till we again come to the name of 
James Murray^ Jr,, which we find on the second page ; but, as this is credit, 
we enter it on the crcuit side, with the date and page in thoir proper columns. 
We then enter the Legor-|ia^e and cross, as before, and then proceed again in 
search of the same name, until every charge and credit i;* transferred into the 
JLeger. The next name is to be taken and proceeded with in the same way as 
the first ; and so continue t^ll all the accounts are posted. 

As it is uncertain hov/ extensive an account may be when once opened, it is 
better to take a new pa^e for every name, until all tlio Lcger-pagcs are occu- 
piod. By this time, it is probable,, several accounts will nave been »nttJed : 
we may then enter a second name on the same pages, and so continue till ar 
the pages are full. 

Whenever any, account is settled, the amount or the balance is ascertained, 
and the settlement entered in the Legcr. The settlement may also bo entered 
in the Day-Bu«k ; and many practise this, alvhoiigh it is not essentially neces- 
sary. But it is essentially necessary that one, if not both, the books, should 
thow how everv account is settled, whether by cash, note, order, goods, or 
whatever way the amount or balance is liquidated. 

N. B. — To making out bills, the Lcgcr is iHcd as a reference to the charges in 
the Day-Book, which must be exactly copied. 



FORM OF A LEGER. 



Dr. 



James Murray, Jr. 



Cr. 



1899. 
Jbd. 1 . 
«• 10. 
•• 13. 



To Sundries, 
** do. 
" do. 



$ 

13 
6 

4 


e.'- 
17 
32 

95. 

1 


Jan. 5. 
" 15. 





$34 


441 







By Com and Oatii, 
*' Cash, tobal. 



$ 

13 
lU 



824 



e, 
60 
84 

44 



Dr. 



Robert Hawkins, 



Cr. 



Ian. I. 
•» 10. 



To Iron, 
" Sundries, 



14 



3(i 

m 



1829. 

Jan. G. 

" 12. 



Py Work, 

*( Nnfn./i 



Notc,a60day8, 



$ 

5 



00 

9a 

90 



380 



FORM QF A LEGER. 



P 



/>/•. 



Thomas Yenmavs^ 



Cr. 



Jan. 7J9 



To Corn, 
" Flour, 



Qi j r. 




$it;8 



"" Check, for ha I. 






d 100 50 



75 
75 



Dr. 



Archibald Truaj, 



Cr. 



Jan. 3. ) 
« (:. 
" 9. 



To Krondcloth, 
" Sundries, 
do. 



«7 
27 
21 



$]26 



C.|( lcWi>. 



m 
) 

48 



Apr. 2. 



By Caali, 






48 



Dr, 



James Warren, 



CV. 



1839. 
Jan. 3. 
« 6. 



To Nulla, 
" Com, 



18 
14 



$33 



C.| 

40l 



li£29f 
Jan. 3. 



By SundrioH, 



:fi 



c 
40 



Dr, 



Isaac Thonms, 



Jan. 3. 

»* 9. 



Cn 



1 To Moijiwcs, 
^ " Sundries, 




By Orilor, | ]3 

" Note a 90 days, I -34 



Z>;. 



WUliam Jlirp^dl, 



1829. 
Jan. 4. 
»' IC. 



To Ptmdries, 
" C«i3h, 




By Sundries, 



SJ? 



c 
80 
Td 

SO 



Cr. 

54 



c 
00 



l>r. 



Sam/iie! Slone, 



1829. 

Jan. 4. 

" 7. 



To Sundries, 
do. 



$f/7 Ooll 



lun. 3U. 



By Casli, 



Dr. 



Gtcrcre Cai-jxmter, 



1829. 

Jnn .').Ill 

" 9 |2 

I 
\ 



To Sundries, 
do. 



.$ \r.'\ I8?9. 
3[S4H.larj. J5. 

2<),20! 

I 

$3304; 



Cr. 



97 



« 
00 



PyNoto,aeR»d.iy«, 






04 



"^ 



3] 



CASH-BOOK. 



SSI 



Dr, 



Jesse B. Sioeet^ 



Cr. 



IttSK 
Jan. 5. 



To Molusscs, 
(' Full, 



9 



27 



^I4U 



e 

10 



Jan. 5. 
" 20. 



By Cuf«h, 

'« Ciuiijtobal. 



15 
125 



$140 



00 

10 

■ •• 

10 ' 



Dr, 



Jesse Metcalft 



Cr. 



1889. 
Jaa. 5. 
" 9. 



To S'jixIriM, 
" Siiooi, 



.301) 
475 



$775 



00 

o:) 



Apr. 7. 



By his Cl)«ck, 



$ 
775 



00 



Dr. 



Joints Hammond^ 



Jan. 12.13 



Cr. 



T«» Sundries, 



$ I c. 
35M 



162J. 
Jan. 30. 



By Onler on Brown 
'& ive% 



35144 



INDEX TO THE LEGER. 



Ans;rU, William. 



A. 



P»j»e. 
o 



c. 

Carpenter, Goorgo 9 



Hawking Rolx^rt 
Hatninon'i, Jam/^o. 



H. 



.1 
.3 



M. 



Marrav. Jnmcsi, Jr. 
MetcaU, JeMi<.... 



.1 
.3 



Svvoet, Jcs90 B. 
Ston >, Sauiuel. 



S. 



.3 
.9 



T. 



ThornQS, Isaac. . . 
Tracy, ArcliibalJ 



.3 



W. 
Warren, James .3 



Y. 

Voomans, Tliomas. 



CASH-BOOK. 

Hii* b<M»k rocordfl the pnymontn ami receipts ofcasli. 

It i« kept hy makin<; vmmU Dr, to caili on liaaci utiU what it roeeivod, ani Cr, 
%j wliatever in puid out. 

A' Utp tMitl ot'uvfjry day or wonk, as rnny tiest suit iIh> ^aturo of lite buiintH, 
tbf '•! ott han'l i* c«tuni<id, mid cntnrud on tlio CV. ^m**. 

ll'iiuire in no urror, thiii will ^iiiafco Ifto tniui of tli** l>r. equal to that of the 
Or, A balance i* ihuu ulruck, and tlie cash on hand carried asain upon tb« 
Dr, iido. 



(J 



I>r. 



BILLS. 

FORM OF A CASH-BOOK. 
CASH. 



Or. 



1887. 
lui.1. 

2. 

9. 

3. 

4. 

5. 

6. 

6. 



8. 



To Guh on hand, 
** J. Thompson, 
" J. Hart, pnld acc*t, 

II. Palmer on note, 

S. Snowdon, 

J. Morvih on accH, 

8. Crane, 
Sales of Morcbandise, 



Cash on hand, 



637 
37 



6S|43 



197 

84 

17 

100 

311 



1388 



550 



c. 
50 
94 



381 
73 
90 
90 
18 

86 



65 



1887. 
Jan. 2. 



4. 



5. 
6. 



By rent of Storo for \ 
one quarter, paid > 
Thomas Taylor, J 

« Paid note to It. } 
Thacher, | 

" Family expenses, 

*< Merchandise bo't of > 
T. Thamor, \ 

Cash on hand. 



6B50 

1527 83 

27 61 

614 91 

55065 



1382 86 



Form of a BUI from ike preceding Work. 

Mr. James Murray 

to Edward L. Peckham, Dr, 

1899. . t 

iao. 1. To 1 gall. Lisbon Wine $1,92 

*♦ ♦* 6 yds. Calico, a 37i cts 2,25 

** Syds. Broadcloth, a $4,50 9,00 






(( 



« 10. 
a c( 



«* 10 lbs. 8u«ir, « 11 cts 1,10 

^IIr. Molasses, a37| cts 2,25 



«« 20 



IIr.Mo 
Coiree,a 15 cU..~ 3,00 



M 

tf 



M 
U 
tt 



12. 



5. 
15. 



" 6 lbs. Baisins, a 20 cts 1,20 

" 5galki. Currant Wine,a75 cts 3,75 

Cr. 

By20bu. Com, a60ots 12,00 

" 4bu. Oat8,tf40ct !,« 



13 



4 

94 



17 



95 



** Cosh to balance 10,87 

Enors excepted. 1 94 

\ EDWARD L. PECKHAIL 
Aestoft, January 15, 18S9. 



Second Form, 
Mr. Jesse Metcalf 

to E.rL. Peckham, 

18S9. 

Jan. 5. To 20 Calf-Skins, a $5. 

«« «« « 60 Drlod Hides, fl $4 

« 9. « 500 pair Men's Shoos, a 95 cts .' 



Dr. 

8 If 

look 



200 

475 



9775 0» 



bo 
00 



\ 



Bcceived Payment, by his check on N. E. Bank. 

EDWARD L. PECKHAIL 

w^rii 7, 1829. 
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No. 1. Negotiable Note, 

y6,50. Boatmy May 5, 1827. 

On Deiuana, I promise to pay Claade Lorraine, or Order, Seren^ 
eight DoUara Fifty Cents, with Interest, Tor value received. 

JAMES HONESTUS. 

No. 2. Note payable to Bearer. 

♦40. , Boston^ Sept. 17, 1827. 

Six months from date, I promise to pay A. B., or Bearer, Forty Do^ 
Ivs, for value received. 

SIMEON PAYWELU 

No. 3* Note hy two Persons. 

fjQO BerUriy OcL 28, 1837. 

For value received, we, jointiy and severally, promise to pay C. D., 
«r Order, on demand. Five Hundred Dollars, with Interest. 

HORACE WALCOTT. 
JAMES HART. 



No. 4. Note at Bank, 

$150. Boston, Feb. 25, 1819. 



Ninety-five days from date, I promise to pay Thomas Andrew?, or 
%»$tfer, at the Phoenix Bank, One Hundroa and Fifly Dollars, for value rcceivedL 

JOHN REYNOLDS. 



Remarks relating to Notes of Hand, 

1. A negotiable note is one which is made*payable to A. B.j or Order. — It li 
•tberwise, when these words are omitted. 

S. By endorsing a note is undcrftood, that the person to whom it is payable 
irrites his name on the back of it. For additional security, any other person 
«iay aflcrwards endorse it. 

3. If the note be made payable to A. B., or Order, (Sce^o, 1,) then A. B. 
«ln sell said note to whom he pleases, provided he endorses it ; and whoever 
Irays said note may lawfully demand payment of the signer of the note, and if 
the signer, thrcuo;h inabilitv or otherwise, refuses to pay said note, tlie p^^> 
^aser may lawfully demand payment of the endorser. 

4. If the note faie made payable to A. B., or Bearerj {See JVo. 2,) then the 
4igner only is resppnsible to any one who may purchase it. 

5. Unless a ifote be written pa va()le on some specific future time, it should 
be written on demand ; but should the words on demand be omitted, the note ift 
supposed to be recoverable by law. 

6. Whon a note, payable at a future day, becomes due, it is considered on 
ftnerest from that time till paid, though no mention be made of interest. 

7. No mention need be made in a note of the rate of interest: that particular 
to settled I " lavr. and will be collected according to the laws of thcstaie wfaef* 
•h# note is'dateu. In some states, it is 6 per cent. : in others, 7. 

8. If two persons, jointly and severally i {See JVb. 3,) sign a note, it may fas 
•oUected by law of either. 

9. A note is not valid^ unless the woV.s for value recdved be expressed. 

10. When a note is given, payable in any article of merchandise, or proper^ 
vther than money, deliverable on a specified time, such articles should be ten- 
dered in payment at said timo } otheiwiao V\kO VoV^^x <A >2as^T03k\A >s».^ ' 

rtJue in money. 



I 
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Account with Interest, 

Mr. Thomas I. Spencer 

to H. Tisdnll, Dr. 

tne^Nov. <. To 3 yi]j>. Cloth, a $7,») |>or yard $33^ 

Hoc. 3. ^* 6 iriill*. Wine, a $4,i^'i p«r galluii .'125^ 

X810~Jau. 1. ** Bulauce of iutcroiit I^JU 

Supra, Cr. 

1817—Nov. 1. ByCa^h $23^ 

1819L-Jan. 1. Ditto hi full :ilJO 

953,80 

ihtUm, Jon. 1, 1819. H. TISDALL. 

A Receipt for Money on Account. 

Rnecived of Jnmcs Wardcll Throe Dollars on account. 
BMm, June 21, 18 IC. SI MEON BRANDT. 

A General Receipt, 

Roccix'ed of Jonathan Andrews Fourteen Dullam in full of a)1 acc^nnti 
BotUnij Dec, 3J, 1807. UORACB R1T7.££. 

Receipt for Money paid on a Note, 

Recoivod of Lt-anard Temple ;?evcnty-two Pounds awl Eleven Shil- 
lings, on iii8 note fur ilw huvt. uf One Hundred a"<l iSovonty-two l'ont:fh, aod 
datod at tliiHeld, Oct. i27, ItSG. D. THOMAS. 

Bogtorif JJuffJUt 27, lti38. 

An Order for Money. 
Messrs. R, Potter & Co. 

Pay JaincM Thomas, or Order, Eleven Dollars, and thifi Bhall be yon 
roceipt for the same. SUEELAH SPEACJuR 

Bostoiiy Sept. 16, 1828. 

An Order for Goods. 
Mr. Albion N. OIney, 

Pay tho Bo&ser &evonty-ono Dollar*, in ^ocfla Oom joar store, and 
charge Vour uUidiuat k^rvaat, 

O^iford, Dee. 31, 1827. R. RAYNAL. 

Abte.— A receipt gf%'nn in full of otf ffecvtrnto, cuts off neeoonta only ; Imt a 
receipt given in full of aU demuntt^, r.uUi offnot only all account*, but all do* 
mands wltatsoover. 

An order, wlien paid,fihould he recbinted on the hack, bv the *" .ftoii to whom 
it Is miide puyahlc, or liy miino one dufv aathvtiKod to th^n lor him ; hm wbetl 
it is ni'tde payable to Ittmer^ or to .5. if, or teorcr, it may ti» f8«eipt«it by aaf 
OQB who lucMuts il for paynicuL t ■< 

THE END, ^ 



t« 



^ 
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HABTroaD, ox. 

Smitu's So«ooi, GtooMniv, ou tite Pndmn 
U isMli.ed ,k«««» .o»»=l nW '•'«•''''' ™1"""' 

„.u. 1. ,. Mr.i«i 1" »" ■'»'•• °' I""""' '»'»~°""' 
ml i,l.M iW««l imite. «4.e'»l«.Ur ••'»'»»'•"'= 
„.l. «t Vnort..* 1111 11» mil !«<»«. »«.<« rf ft< >*»1« 
(Object. 

Smth's Peicticai a»i> MBHTii. AwtOmbik, oil 1. 
rito-l« wliuli M«»l»l AililiinOi" i> mMmi »llk ■■< 
U3, „[ 11- ,l,«, ~,.1««0S . »«1P1»1' »*■» '" '" "^"^ 
,up«.. b=05 ™' *.««'. »«i -". "l" •»™'" '" "' "'""■ 
T» olid is «*1«1 • mtOeol Syl™ "'»"'" K«iri»«- 

itlw.TO Smith's P«.cti<:ai. «ko M««t«>. AmaiP^ 
„. Tbi.x«rlji™!l«4''»lJ'»T»i*«».«i"l«i»'«'»"? 
.Very m*fiil. 
Smitu's Gnumiii or toe Ei«!H.»Ij«'"'«o« "»> "'• 

Froilacnri: SpMa. i 

, u «t«,si»tiiy o«4 la "U ili« fniiay^ 
:i,ilieVnlWiiSiiU<i,»B4||'«l>l7*W**- 




